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PREFACE. 

This volume comprises the substance of several mono- 
graphs that the author has published from time to time during 
the past ten years in medical journals, with the addition of con- 
siderable new matter. He has added, also, the histories of many 
typical cases in detail with the view of illustrating some re- 
markable results of eye-treatment alone upon various forms of 
nervous disturbances that have persisted for years and failed to 
yield to any other form of treatment. 

Many of the histories published in this volume are given 
with sufficient completeness to shed much light upon the 
methods employed in each case, as well to demonsti-ate the re- 
sults obtained by the use of glasses and graduated tenotomies 
upon some of the ocular muscles,' To the oculist the technical 
portion of some of these records will doubtless prove of greater 
interest than to the general practitioner in medicine; but the 
author trusts that the labor involved in preparing such histories 
for the press from scattered office memoranda will not be deemed 
by any reader as misspent. 

The views which the author supported in his work on 
nervous diseases" — relative to the effects of eye-strain upon the 
development of headache, neuralgia, sleeplessness, chorea, epi- 
lepsy, nervous prostration, and iusanity — are reiterated here 
with strong clinical evidence to sustain them. Time has but 
strengthened the author's early convictions, while many of 
those who were antagonistic to these views years ago are now 
enthusiastic in their support. 

In Chapter II of this work an attempt has been made to 
80 present the various steps that should be taken during an 
examination of an eye for eiTors of refraction, and of the ocular 
muscles for anomalies of adjustment of tlie eyes (heterophoria), 
aa to enable even a beginner in this work to come to some 

' Tbis la pirllculsrly tnip nf tbe epileptic rnaet (Chapter VII). 

■ Lectures on Nen-ous Diaeuee, The F. A. DuvU Co.. PhllsaelphU, 188S. 
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definite conclusions regarding the presence or absence of eye- | 
strain without aid from a speciaUst. 

To the critics tlie author would say that three facts should 
not be lost sight of in this volume, — viz,, that none of the cases 
here reported took any drugs while under his care, that they 
were chronic cases whicli had received no benefits from medi- 
cation under skillful hands, and that many of them were made , 
absolutely well by eye-treatment alone. 

To appreciate the fact that, within the past ten years, a i 
remarkable change has occurred in reference to this important | 
field, it is only necessary to contrast the later works with tho! 
of earlier date upon diseases of the eye and diseases of the j 
nervous system. Few, if any, can be found to-day that have 
ignored entirely the relationship between eye-strain and func- 
tional neuroses, while in the past this field was neither hinted 
at nor discussed in any of the text-books. Moreover, the medical 
journals to-day are constantly furnished with interesting articles 
relating to this subject both in America and Europe, Frequent 
and long discussions in societies regarding eye-muscles, the new 
instruments that are being devised, and the growing sale of these 
instruments also point toward the rapidly increasing interest in 
this field of medical work. 

AVhile the author does not expect that his critics will accept 
all of his conclusions, he has a right to ask that the work be 
read without prejudice prior to criticism and that the reviews be 
dispassionate. The time has passed when violent antagonism 
or ridicule can have much weight in opposing the progress of 
any method of treatment of disease that is scientific and positive 
rather than speculative or empirical. 

The author would express here his indebtedness to his 
assistant, Ur, Wm. R, Broughton, for valuable aid in preparing 
for the press many of the clinical histories that are incor\iorated ' 
in this volume, the tabular matter, and the index. 

Ambrose L. Ranney. 
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CHAPTER I. \^ ,^ '°"V;C^' 

THE BEARINGS OF EYE-STRAIX UPON ^E D^ATION 
OP HUMAN LIFE. 

To counteract the nnderli/iiiff /actors of disease is even 
wore important than to combat disease when actually de- 
'eloped. 

Life is, at best, precarious. " Three score years and ten " 
are reached but by a few. From infancy we are exposed to con- 
ditions wliicli either predispose toward or actually excite disease. 
The basis and aim of all life-insumnce examinations is to 
determine, as far as hnraan skill can, the existence or non- 
ixistence of two factors which necessarily modify the risk to 
These are as follow : — 

1. Whether the applicavt^ by heredity, climatic sitrroimd- 
occupation, persoiml habits, and other caiiaes, is not more 

m ordiTiarily liable to the development of disease. 

2. Whether any evidence of existing weakness or of actual 
lisease ccoi be discovered by a physical examination. 

As examples of the former of these two factors, let me cite 
a few familiar illustrations which not infrequently present them- 
selves. An applicant, for instance, who shows an unmistakable 
iamily tendency to consumption, and whose ancestors have 
seldom passed the age of 45 years, would not at the age of 30 
(even if in perfect liealth) be considered as good a risk as if liis 
ancestry had shown no evidence of a phtliisical tendency and 
bad been long-lived. 

Again, one wlio from necessity was a resident of a malarial 
Mgion, or where periodical epidemics of fevers were common, 
would be materially affected as a risk by that fact, in spite of 
good health. 

Hazardous occupations increase the risk to life. A con- 
firmed habit of excessive indulgence in alcohol does the same. 
A victim to the use of drugs, such as tlie morphine, chloral, or 

(1) 
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cocaine habits (wliich slowly tend to sap tlie nervous vitality of'l 
the patient, and to render him, as a consequence, more than I 
ordinarily susceptible to atmosplievic gerras and disease), would I 
be rejected by any catel'ul medical examiner. I 

It is well and justly recognized to-day by the community fl 
at large that it is necessary, for the protection of the interests m 
of tlie insured, as well as that of the insurer, tliat every step be I 
taken to ascertain, and every safeguard be used to overcome, I 
through the medical examiners, upon whose judgment the risk J 
is to be accepted or rejected, all preiUs^Joaing factors to the 1 
development of disease in any applicant for insurance. I 

The protection of the widow and the fatherless rests upon I 
the faith of the community, at the present day, in the compe- J 
tency of the medical men, who, by their skill and discriminating I 
judgment, keep the death-mte from assuming proportions tliat 1 
would prove hazardous to the linancial prosiierity of tha corpo- 1 
rations that have diversified financial interests, involving millions, I 
in their keophig. \ 

-I desire, therefore, that the thoughtful reader of these pages 
shall see in them no affectation of science or pretence to superior 
knowledge, but an honest and earnest purpose to bring to their 
notice, in a manner tliat is simple and practical, a statement of 
clinical facts that are to-day receiving no small amount of atten- 
tion from scientific medical men, and a theory that is based upon 
nature and common sense. 

In endeavoring to present the view (now quite generally 
accepted) tliat the eyes tliemselves may (when defective in re- 
fraction or when imperfectly adjusted so that they fail to work 
in harmony with each other) constitute an important and too 
common!// neglected factor, both in catising and perpetuniing 
disease, I believe and trust that I shall open to the minds of 
aome of my readers a field worthy of serious thought and careful 
consideration. 

Within the past few years the attention of the medical pro- 
fession has been drawn, more forcibly than ever before, to the 
fact that eye-strain may constitute an important element in 
the causation of all nervous disturbances of tlie so-called " func- 
tional " type, and also of many symptoms referable to the viscera. 
The latter are too often construed as indications of actual disease 
of the organ disturbed. 

In the light shed upon this subject, chiefly by recent con- 
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tributions to medical literature, tlie view is gradually being 
accepted by many in tlie profession that certain nervous diseases 
(whose pathology, to say the least, is still in doubt) are possibly 
not dependent, in every case, upon an unrecognized organic 
lesion ; and tliey are being led to coincide with tlie statement 
that the term '^'functional" nervous disease maybe properly 
applied, in some instances, at least, to tlie graver nervous con- 
ditions, — such, for example, as epilepsy, chorea, hysteria, or 
other manifestations of nervous exhaustion, and insanity. 

In other words, the professional mind seems more willing 
now than in the \)nst to discard an apparently fruitless search 
for II pathognomonic lesion for each intractable nervous con- 
dition, and to look more calmly upon tangible clinical facts, 
even if they are radically opposed to pre-existing views. 

Can Neevous Diseases be Caused by Eye-strain f 

The literature of medicine goes to prove conclusively that 
the duration of life is materially sliortened by nervous debility 
and the diseases which it entails. Any factor, therefore, in 
their causation ought not to be overlooked. This suljject of 
inquiry has become invested with au importance which cannot 
well be ignored by searchers aiter truth. 

If the view that eije-Btridn is a frequent cause of func- 
tional nervous derangements proves to be the correct one, 
beyond the possibility of a doubt or cavil, it is not difficult to 
see that a hope of marked reliefer of ultimate recovery is prac- 
tically extended to many hopeless sufferers upon whom drugs 
have exerted little or no benefit. 

In anticipation of the general acceptance of such a view 
(which. I feel assured, must, in time, prevail), I have deemed it 
wise to first discuss, from a physiological stand-point, some of 
the points involved in tliis theory, and, later, to illustrate, by 
selected cases, the cumtive effects of eye-treatment upon the 
various typos of nervous derangement. 

In order that those of ray readers (who have, possibly, not 
given much attention to the views which these cases are par- 
ticularly selected to illustrate) may properly understand the train 
of reasoning that offered a solution, to my mind, of the symp- 
toms recorded, I take the liberty of quoting a few paragraphs 
from a paper which I read before the International Medical 
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Congress at Wasliington, entitled " Does a Relationship ExisP 
between Anomalies of the Visual Apparatus and tlie So-called 
' Neuropathic ' Predisposition 'i " ^ This paper was based upon 
a carefully tabulated analysis of the records of one hundrei* 
consecutive cases of typical neuroses taken from my privi " 
case-book. 

In this pn]>er I say: "Until there is a uniformity in t 
methods employed for tpsting' the eye-muscles, and of terms ibfl 
tiie recording of anomalies so detected, the profession mud 
unfortunately continue to be more or less embarrassed in this 
line of research. I do not feel justified in personally discussing 
this subject liere, as it lias only an indirect relationship with 
this pajier ; but I cannot refrain from saying, in this connec- 
tion, that to defective metliods of examination, made venerable 
chiefly by theiv antiquity, we owe to-day. in ray opinion, much 
of our ignorance of anomalies of the ocular muscles," 

Some time ago 1 was struck, on looking over a childrt 
magazine, with an illustration designed to teach the reader thl 
dependence of tlie various organs of the body upon the brain 
It represented the bmin as the head of a manufacturing i 
lishment sitting at his desk, and around liim were the vanoqi 
departments, — as, for example, the liver-department, the stomacn 
department, the cye-de(>artment, etc. These departments wer€ 
connected with the head of the establishment (the brain) I 
telegraph-wires, through whicli each could make its wauti 
known and receive information regarding them. 

Probably the designer of this sketch (made for the puBi 
pose of illustrating to the child the dependence of the organn 
upon tlie brain for their successful operation, as well ; 
actual support) built " better than he knew." He embodied i 
his drawing a graphic representation of certain fundamenti 
principles of physiology which are not clearly understood, eve 
by many adult minds, in their bearings upon the general liealt] 

The lungs do not make us breathe, except in an indire 
way, — by asking the brain to start the necessary muscles i 
action. The stomach does not perform its functions until aft 
the brain has been requested by it to turn on the blood-s 
in sufficient quantities to produce the requisite amount 
gastric juice. The intestine performs its incessant, worm-li! 
movements by no inherent power of its own. The heart ket 

' Au abstract of tlila paper wae puhllslird In the Medical 'Rtigleler, November 



BEAttmCS UPON TBE DURATION OF HUMAN LIKE, 

up its rhythmical beatinji only when peiniittcd to do so by the 
great center of nerve-force. 

Now, is it at all inconsistent witli physiological principles 
to advance the view that any excess of nei-voiis expenditure to 
one organ over the iioniutl amount which aho'ild he furnished w 
do7ie at the expeiifie of the others sooner or later ? 

No one can draw incessantly upon his reserve-capital of 
nerve-force without incurring a risk of ultimately exhausting it. 
A bankrtipic!/ in the reservC'Capital q/" He)ye-/orce entails untold 
ills to tlie individual. 

Tlie day of reckoning is postponed in any given case in 
direct proportion to the drafts made upon the reserve and the 
amount of the reserve. This may help us to explain why some 
escape it indefinitely while otliers are precipitated into inde- 
scribable distress when life is hardly begun. 

In case the bearing of eye-straiu upon the problem of 
nervous expenditure is not very clear to some of my readers, I 
deem it wise to call attention to some facts relating to the more 
common ocular defects that are capable of transmission from 
^mrents to their offspring. 

Althougli sometliing has been written within the past few 
years in relation to the deleterious effects of errors of refraction 
and accommodation of vision and the condition known as 
" miiscuUir hisiifficiency" upon the functions of the nervous 
8]fStem. and the viscera, the profession at large is not yet tlior- 
onghly awakened to the importance of the detection and correc- 
tion of such errors. 

Most men know that some persons can be made dizzy 
by looking from a lieight or inspecting a water-fall ; they have 
doubtless seen people suffer pains in the head and be made 
"sick at the stomach" by trying on a pair of spectacles which 
gave relief to a friend. All pliysicians doubtless know that a 
"squint" in the eye is very often due to some defect in the 
refraction of the eye or a weakness of its muscles; but possibly 
some of them do not know that a squint will occasionally dis- 
, appear at once, when tlie proper glasses are given to sucli a 
patient, without recourse to cutting the muscle. Perhaps it 
1 has never occurred to most of my readers that sight is the only 
special sense which we iise constantly, except during the hours 
of sleep. Tliere is not a moment of the day when we are not 
acquiring visual impressions of some kind. 
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Fortunately for our nervous system, the normal eye 
pictures of surrounding objects without any muscular 
when tlie object is more than twenty feet away ; hence, i 
the larger jmrt of eacli day, tiio normal ei/e is passive, -. 
practically at rest, nltliough performing its functions. 

How different is tlic condition of the far-sigJtii 
" hypermetropic" eve, however, from the normal ! Fo 
eye (since it is too short in its antcro-posterior axis) all ( 
have to be focused by mnscnJar effort, irrespective of the 
tance from tlie eye. Such an eye is never passive. It h 
rest while the body is awake. It is always straining, mi 
less intensely, to bring proiwrly upon the retina the imaj 
objects seen. 




The Shallow Eye. — Tlie " hypermetropic *' conditii 
the eye, or " far-aightedness" as it is called, is a very con 
defect. It is especially frequent in persons of tuber 
parenUige.' It is well, therefore, to suspect the existent 
this defect in cliildren or adults whose ancestors hare dii 
" consumption." 

Ilypermetropia cannot be corrected too early in life, 
unquestionably one of the most frequent causes of "sick i 
ache," which, as we all know, runs in families. It is comn 
encountered also (among otlior optical defects) in s«l 
afflicted with chorea and epilepsy. It is a congenital di 
and will never be "outgrown." as many people think, 
hypermetropic child, from tlie days of babyhood, suffers 
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conscious, perhaps, of tlie fact) from a variety of symptoms 
which indicate the "strain" to which it is subjected in conse- 
quence of its efforts to see distinctly. Its eyes are Hkely to 
become easily suffused when it plays or looks steadily at near 
objects. A slight cast in the eye is sometimes developed. It 
occasionally "sees double" after it leams to read. It usually, 
prefers and excels in out-of-door sports, -vvliich require only' 
slight efforts at accommodation of vision. It finds that study[ 
and close application to books bring an indescribable sense of [ 
weariness and discomfort; hence study becomes irksome and 
play brings a sense of peculiar relief. 

Now, one clinical fact should be noted here, — viz., that' 
liypermetropic euhjecia often have remarhabJe aciiteness of eight. ' 
They are very apt (when young adults) to boast of their power 
of vision. They can often read all the test-types made for 
distance (twenty feet or more) without an error. If the defect 
exists in a child, the parents will frequently tell you how the 
child can see things with distinctness which possibly they them- 
selves cannot see at all ; how they have tested its eyes from time 
to time ; how absiu'd the idea seems to them and their friends 
that the vision of tlie child is defective; and how unnecessary 
the use of glasses seems to them (even if the eye is abnormal) 
so long as the child can get along without them. In some cases 
no amount of explanation or pleading will persuade the parents 
to have the ophthalmoscope or atropine used upon the child's 
eyes in order to decide the question of the existence of " lateiii" 
far-sightedness. 

Some years ago I pleaded witli a medical man to allow 
some oculist of reputation to examine his childi-on's eyes, all of 
whom had weekly attacks of sick headaclie, inherited from both 
the mother and father, and in whom a tubercular tendency was 
strongly marked. I was refused, and the statement was made 
that never, while the father lived, should a child of his 
wear glasses with his consent. One of these children wears 
to-day a convex glass with a twelve-inch focus for distance ; an- 
other wears the same glass with five degrees of prisms added. 
These only jmrtially correct an insufficiency of the muscles, 
which exists in addition to the hypermetropia. A third child 
is highly hypermetropic and astigmatic. In every one of these 
subjects immense relief has been afforded by the correction of an 
optical defect which had rendered their early life one of suffer- 
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ing. This is not an iiitcommon experience. I could cite manV 
moie, if I deemed it necessary to prove what is already accepted 
by ophtlialmologists as demonstmted, — viz., that hyi>ermetropia 
and eye-defect of other forms may hecome fniUful sources ojm 
headache. 

Tliere is a prejudice among laymen and some medical me( 
that glasses are an injury wlien they can be avoided, because 
as they say, " a person becomes so dependent upon tliem whel 
he once puts tliem on." This argument should be exactlj 
reversed, and construed as follows : " Because itaiure becom 
dependent nj'on a glasB wliio.h gives relief and corrects an exta 
iiig strain iij-Hmi lite eye, -no lime ahould be lost in affording thi 
relief." 

Should a liip-splint be avoided (when the pain in the joii^ 
is arrested by it) because the patient feels his deiiendence upi 
the splint? Sliould a cliild be allowed to go through life witK" 
a deformed eye simply because the defect is not apparent to 
himself or his friends on account of an unnaturally developed 
ciliary muscle, which for a time renders the eye capable of 
getting along tolerably well in spite of its deformity ? 

Move harm is being done to-day to the community at 
large by this fallacious argument tlian is possible to compute. 
Tliousands of sufferers from sick lieadaclie and neuralgia are 
to-day struggling along through life with an optical defect 
uncorrected, and, in many instances, after costly experimen- 
tation with drugs and doctors, are left in despair of cure. 

I speak strongly upon this point, because I believe tliat the 
gastric symptoms which accompany typical attacks of sick 
lieadache are not to be explained (as they commonly are) on 
the ground that the "liver is inactive," or that "dyspepsia 
exists," or that the "gastric juice is weak," or that " the patient 
uses tobacco to excess," or that "he has been living too high." 
Every one who has suffered for years with these attacks knows 
that they often occur without explainable cause; that tliey a 
cured sometimes by eating, drinking, and smoking, and mai 
worse at other times by similar indulgences or excesses; tb) 
every known remedy is apt, .sooner or later, to prove inoperativi 
and that a sure specific for tliem is unknown among the An 
of our pharmacopoeia. These subjects also know that I" 
rendered almost unendurable by the attacks at times, 
are tractable patients, and will try anything, live in any %va 
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Specified, and bear any privation without a murmur, if it will 
insure a cure. 

I believe, from a personal experience of my own of this 
kind (which it is unnecessary to relate here), and from some 
experience also in examining the eyes of this class of sufferers, 
that tile symptoms of sick headache are reflex in character to a 
large extent, and are due, primarily, in almost every case to 
£ome optical defect. We can easily demonstmte that disturbed 
brain-action from eye-strain may produce in a healthy child 
and in some adults all of the symptoms of these attacks in a few 
minutes. Why is it irrational, therefore, to affirm that a brain 
disturbed by the constant efforts made to use eyes, wliicli are 




FIS. 1— Section of the Krost I'abt of the Eye, bhowimg the Mecuamsm 

Tbc left aide at the figure (F) ibowi the lens adapted to vWlaa at Oittancti 
of OMT tvifily Tuet ; the right side of llie flifure (JV) ahont the leus ndspted U' the 
vision of ficar objicti, the clllarj muscle belug euntracted Bud the siuijeiisoTj 
ligament of the lens coiiseqiieutly relaxed. 

abnormal in respect to the refraction, accommodation, or the 
equilibrium which should exist between its various muscles, 
may manifest its disturbed state by nausea, headache, vomiting, 
dizziness, constipation, and other evidences of imperlect jjer- 
formance of the functions of the viscera t ])oes not our central 
nervous system regulate and directly control tliose functions? 
Is it not as probable tliat the master, wlien upset, disturbs the 
sei-vants under liim, as to advance the argument that tlie serv- 
ants tliemselves are tlie all-important factors in the causation ? 

The Elongated Eye. — A second defect of tlie eye, which 
is less liable to cause physical debility than the hypermetropic 
eye (already described), now merits attention. 

Wlien the eye is too long from before backward the patient 
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is said to be "mi/opic," or ttear-sighled. Distant objects i 
more or less indistinct to such an eye in proportion to the ( 
cessive length of the antero-jrosterior axis of the eye over t 
normal standard, 
1 No amount of mii^cirlar effort can ovei-come or iinjirove /Ail 

' defect in vision except tlirough compressing the eyeball slightly! 
, by squinting the eyelids; hence ttiese individuals are not sub-' 

jected to the muscular strain which far-sighted persons con- 
' stantly and unconsciously exert in order to see at a distance. 

Again, the near-sighted eye can read or perform any of the ■ 
functions required of it (when brought sufficiently close to thed 
object) without any muscular effort of an unnatural character^ 
In contrast, tlie far-sighted eye has to exert a still greater muj 
cular effort to see near objects distinctly than when employe), 
upon distant objects ; lience the fatigue, the bhn-ring of letter^ 
upon a printed page, the watering of the eyes, the pain in th^ 
eyes and htnd, and the many other ills previously described. 

Near-sighted subjects are generally conscious of an eye- 
defect, because they cannot see across a room with distinctness 
or recognize familiar faces on the street. They are apt to be-J 
come very fond of occujiations which bring the eye close 1 
their work, because they have no difficulty in seeing the objectJ 
Near-sighted children are liable to be considered precocious 1 
yond their years, because they prefer to read rather than to playi 
out-of-doors. It is generally safe to conclude that a child is' 
near-siglited when it avoids out-of-door amusements in order to 
■gratify a taste for reading or in-door occupations. 
/ Near-sightedness is less liable to induce nervous disturb- i 

, ances tlian far-sightedness, provided it is not accompanied byJ 
', astigmatism or muscular insufficiency. Yet it should be remem-j 
bered that myopic subjects are more frequently sent to the c 
list for relief than liypermetropic subjects are, because the 6 
in vision is very apparent to all in tlie former class, and is i 
often imsuspected than recognized in the latter. 

Finally, it behooves us to consider, in a general way, i 
condition known as " asiigmdii'^in " and also certain anomaliei 
of the muscular adjustment of the eyes, from which harmoniotu 
action of the two often becomes materially disturbed and, I 
some patients, completely overthrown. 

The Astigmatic Eye, — The physician may find, in ' 
third place, when he has examined the eyes of patients or f! ' 
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who suffer from headache, persistent neuralgic attacks, etc., that 
a condition of the eye known as " asttgrnatisni " may be detected, 
co-existing with far- or near- sightedness or independent of these 
refractive eiTOi^s. In such cases the cornea or the lens of tlie 
eye has a greater curvature in some meridians than in others ; 
hence the images of all objects seen are more or less distorted 
when they fall upon the retina. To this class of sufferers some 
letters in the tests employed will be distinct, while others will 
not. If a number of dots are made upon a blackboard or a 
sheet of paper, some will appear as ovals, with a hazy border, 
or as lines, while otliers will move closely resemble the normal 
api>earance of the dots. Finally, if a card, with lines running 
from its centre to its ]>eriphevy (tlie " clock-face test ") is used, 
some of the lines will appear blacker than the rest and more 
clearly defined. Now, there can be no comfort to such subjects 
in their visual efforts.' They loarn by practice and experience 
to properly interpret, after awhile, the imperfect images of 
objects seen, and they are aided in so doing by the fact that 
the outlines of letters, etc., become clearer in some positions, as 
regards the eyes, than in otliers; but, in spite of all that raayi 
be said to the contrary, the strain of using imperfect eyes tells 
upon most astigmatic [lersons sooner or later, and tends to excite 
reflex nervous phenomena of various kinds. To properly correct' 
astigmatism by glasses is often an extremely difficult matter. It 
requires experience, a thorough knowledge of optics, and a 
familiarity with the practical use of the ophthalmoscope. There 
are comparatively few physicians (outside of tlie specialists in 
ophthalmology) who are capable of managing a bad case of this 
kind with perfect success. Almost any physician can, however, 
easily detect its existence in most cases, Wlien he discovers it 
I would advise liim to intnist its correction to skillful hands." 

The Heterofhoric Eye. — Finally, it is very important that 
the physician determine (in each patient whose eyes are ex- 
amined by him) the condition of the miisdea of the eye. The 
term " heterophoria " is generally applied to that condition of 
the visual apparatus which entails suffering in consequence of a 

' This euljject Is discussed more fully in Chaiiler II. 

• Cohn sliDws tliat. In 299 eyes umler atropine, uo case of abinlule ennnetropla was 
detecMd. Hauseo found but 26 emmetropic eyei in ISlu ami Diirr but HO in 4U. A. 
<K«Ddml) lUtes, Id bis article on <' Tlii? RerravtloD of the Human Eye, a Critit-al Study of 
tba SxunluBlion of tba Refmctlon, eapeelally amnng School-children" (American 
3tMU»\ of XXw yinMcti Sciences, July, 18S5) that only 7-}^ per cent, uf !*M eye* of 
nAutta and *chool-chlldreu were found to be emmetropic. 
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defective "equilibrium " iii ttie muscular power exerted upon 
that organ when a fixed position of the eye is maintained for 
any length of time. AVheii a state of perfect equilibrium is 
impaired from either a weakness or abnormal tension of some 
j muscle of the eye, the effects are apt to become manifested 
sooner or later by pain and great discomfort after the eyes are 
' used for any length of time. I have seen patients who could 
not attend a place of amusement, read, or sew, for even a short 
] time, without great distress from this cause. These patients 
may or may not have a refractive error. In some instances ntt^ 
glasses but 2>yism(itic ones will benefit them. ■ 

A Iiigli-couraged horse feels the will, as well as the suppoT^I 
of his driver througii the reins by means of the bit. Although 
his course and rate of speed are changed from time to time at 
the will of the driver, the reins are never slackened. The horse 
becomes acquainted with the desires of his master by a sense ofj 
increased or diminished tension upon the reins. He is guided^ 
to either side by a difference in tlie tension of the two, althougis 
the driver does not entirely relax his hold upon the opposing 
rein white he uses tlie guiding one, and the difference in tensitM 
may be very slight. 

So it is with the normal eye. It is both conti'olled an4 
supported, while performing its movements within the orbit, b 
the eye-muscles (which are its reins). The brain is the drive 
At its command the eye revolves or remains stationary at an 
desired point. The tension of muscles, opposed to any mo^'e! 
ment of the (?ye required, is so modified by the brain as to insurd 
the requisite support to tlie eyeball, and to steady it as it moves 
Thus a (lerfect equipoise is constantly established between o 
posing forces, adjusted with the nicest care to meet the full r 
'' quirements of the organ under all possible circumstances. 

normal eye does not tremble or wabble when it moves ( 
attempt is made to hold it in any fixed attitude. It is a piecf 
of machinery, ^lerfect in all its parts, reliable in its movements 
perfectly controlled by its master. 

The eye with muscular insufficiency is like a horse wit! 

Lan inexperienced and incompetent driver ; the proper tenBiot^ 
upon the reins is not maintained at all times, as it should be 
there is no equilibrium between antagonistic muscles; fixe( 
attitudes are maintained with difficulty for any length of t 
the brain becomes more or less disturbed by its inability ' 
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pro(>eily control tlie eye- movements, and exhausted by the 
continual strain imposed upon it by the efforts required to do so 
even imperfectly. 

Subjects of this class are very freqaenthj encx)imtered in thej 
practice of a neurologist. The oculist, perhaps, sees them still' 
oftener, because they are generally conscious that something is 
wrong with their eyes. Still, there are exceptions to this rule. 
I have examined patients who showed, in response to appro- 
priate tests, very high degrees of heterophoria (see page 11), 
that came to me for the relief of symptoms which had never 
been referred, by themselves or their physician, to any possible 
eye-delect. I recall the case of an epileptic who was placed 
under my cliarge. His family assured me he had " wonderful 
eyes," and they were surprised when I examined them witli 
care. The results of this examination showed, however, that 
twenty-five degrees of insufficiency of the extemi existed (as 
measured by the vertical-diplopia test), and that he was hyper- 
metropic and astigmatic to a marked degree. 

Insufficiency of ocular muscles seems to me to be a congenA 
ital defect, m most cases, — possibly in all. It is encountered in^ 
very young subjects. It is not a paralysis or a true paresis. It 
is not uncommon to note wide variations in the same case, if ex- 
aminations are made from time to time, under certain favorable 
conditions. Possibly this fact helps to explain why competent 
observers do not always estimate tlie degree of heterophoria in 
a given case alike, even wlien similar tests are employed and 
equal care is given to the case. This point is discussed in 
Chapter II as an evidence of " latent" heterophoria. 

We have no way, as yet, of determining " latent hetero- 
phoria" as we do latent hypermetropia by atropine. Sliould a 
patient show us an error of adjustment counteracted by a prism 
of a certain angle to-day, it only proves tliat he has at least 
that amount, not that he has no more. Tliis statement can, I 
think, be demonstrated. It is an important fact to remember, 
when the results of examinations of such patients made by 
one's self are at variance with the observations made by 
another. 
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Are the Questions Involved Respecting the so-called ' 

BEDITAEY PREDISPOSITIONS TO DISEASE " YET FuLLY UnDE] 

STOOD AND Properly Interpreted 'i 

A point may now be raised coticerniiig which some mi>>4| 
apprehenBion seems to exist among medical men (judging from ' 
remarks which I occasionally read or hear expressed). I refer 
to the relationship of actual squint to nervous disturbances, and 
constitutional conditions which are unquestionably associated ■ 
with heredity. 

No one can deny that people frequently live for lonL 
periods of time in houses impregnated with sewer-gas, and id 
the most malarious regions, without apparently suffering inri 
consequence. Yet no intelligent man would attempt to proveif 
to-day that sewer-gas poisoning and malarial infection weM 
delusions simply because some people had escaped their influ.^ 
ence. 

The argument lias been advanced that, because some cross-l 
eyed people have escaped epilepsy, chorea, insanity, and funo 
tioiial neuroses of tlie milder types, it is erroneous to maintainl 
that eye-strain has anything to do with these conditions. This ' 
is absurd upon its face. The hint might, perhaps, be perti- 
nently dropped, in this connection, that cross-eyed people prac- 
tically suffer hut little from their muscular error, simply because-H 
they have habitmtl double vision, which no effort on their pari 
can correct. These subjects learn very quickly to practicallffl 
discard one image (the one seen by the crossed eye) and to uK 
one eye only for ordinary vision. In other words, they nevei 
try to blend the images of the two eyes, except in certain atti 
tudes of tlie head which result in a single visual image withouq 
an effort on tlie part of the patient. 

It is only in those cases where (in spite of a muscui 
error) the images of the two eyes can be blended by a grt 
effort that the patient begins to experience tlie deleterioui 
physical influences of abnormal muscular tension in the orbit 

If we admit the proposition that eye-defects, or auomai 
lies of the ocular muscles, are liable to become causes 
impaired nervous enei^y (because they demand an excess ofl 
nervous expenditure), we are forced to the conclusion that, t' 
earlier this source of physical depression is removed, the betb 
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are the prospects of the ^wrson so relieved of escaping diseases 
which impaired nervous energy necessarily tends to hasten or 
develop. We are naturally led to question if the so-called 
'■ neuropathic predisposition" is not dependent (in a certain pro- 
portion of cases, to say the least) upon eye-strain. 

We might possibly, also, be led to think that the so-called 
" tubercular tendeiwij " (which is present, as far as ray observa- 
tion goes, in nearly 50 per cent, of all cases of marked func- 
tional nervous disease) might, in some cases, be modified, 
controlled, or perhaps arrested before its physical results become 
apparent, by taking from the life of such subjects a load wliich 
their small reserve-capital of nervous energy particularly unfits 
them to endure. 

It is hard to give up the view, so universally conceded, 
that a predisposition to disease means a " constitutional taint." 
Yet, in many cases, we are absolutely unable to demonstrate 
that any evidence of ^iliysical weakness or disease has appeared 
until sufficient time had elapsed fi-om the date of birth for the 
development of a serious impairment of nervous energy. What 
has caused it? Has it been deficient nourisliment, a lack of 
maternal care or solicitude during childhood, gross violations 
of the rules of hygiene, or a lack of prudence on the part of 
the individual when of matured experience? The history of 
case after case answers "no" to such surmises. Tliese, then, are 
not the all-important factors in every case. Phthisis, epilepsy, 
cliorea, headaches, neuralgias, hysteria, dyspepsia, obstinate 
constijmtion , nervous prostration, inebriety, and many other 
evidences of the neurasthenic state are markedly hereditary. 
What is the load (if any) which many sufferers of this tyjie are 
carrying through life? Huve they a cmigeiiitaj hurJeit, — which 
is, perhaps, too often xmrecognized? 1 leave these questions 
for future research to solve. 

Did the reader ever see a tired horse fall prostrate under 
an excessive burden'? Hmo long would lie remain so were the 
burden not removed ? 

More people die of phthisis than of any other disease : 
hence anything that bears upon the tubercular predisposition is 
of the most vital interest to the community at large. While 
the possibility of this disease being directly transmitted {jier se) 
by heredity has been called into question, and decided probably 
in the negative, there is, on the other hand, a general concur- 
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rence of medical opinion that a jn-edis^tosition to '■'■ conaumptio 
is inherited, and that the cliildren of tubercular parents an 
peculiarly prone to be short-lived.' 

Again, tlie preiHsposUion to gout is unquestionably t 
mitted by heredity. Yet, if we are asked to explain in wti; 
that predisposition lies, we are forced to avoid the point at iss 
by such platitudes as " that tlie processes of assimilation ; 
weak and defective," " that the formation of iiric acid 
excessive," "that the Hver fails to do its duty," "that ' 
kidneys are sluggish," etc. We know, however, that i 
times tlie poor wretch in a hospital gets as frequent attacks t 
gout, and often larger chalky deposits, than does tlie rich ^ 
drinker; that medication ollen proves of little or no avail in~ 
restraining the disease ; that attacks come on in spite of a most 
rigid diet and regular habits of life; that gouty symptoms do 
not appear (except in rare cases) before the age of 20, 
usually much later in life ; and that a condition of low r 
vitality is almost always one which co-exists with a 
diathesis. 

Now, I have lately found in several cases of typical chronii 
gout, where chalky deposits have been very extensive and | 
history of direct heredity could be traced through several geft 
erations, tliat an examination of the eyes has revealed a vert 
high degree of eye-strain. In my opinion, sucit a conditio^ 
is not exceptional, but rather universal; iience 1 am led to thin 
that this factor is certainly one not to be despised nor disregarded^ 
If cye-stmin exist, it can unquestionably cause a state of li 
nervous vitality ; it is constantly demanding an excessive i 
penditure of nerve-force by tlie jmtieiit, who, with this paw 
ticular diathesis, requires all the ueive-power at liis commana 
to aid the processes of digestion, assimilation, and excretion ; 
has been an active and oppressive handicap from tlie date of tl 
jmtient's birth, and, if unrelieved, will remain so until he c 
it is a tangible hereditary defect that has doubtless passed, lik< 
certain characteristic features peculiar to the family, througlH 
some of the patient's ancestral lines ; finally, it has probabljl 
more to do witli the inheritance of digestive ills late in life tin 
any other one factor that has ever been observed in this type t 
patients. 
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I It should constantly be borne in mind that no two cases 

exhibit identical manifestations of nervous depression or irri- 
tation. Some patients who are suffering from such conditions 
manifest the eifects in physical, others in mental, disturbances. 
The heart's action may be alone disturbed in some cases, the 
stomach may give out in others; some may complain alone of 
spasmodic muscular tioubles', some may notice its effects in the 
eyes, some are rendered sleepless, others may suffer from more 
or less persistent pains, a few complain alone of skin disturb- 
ances, and so on tliroughout the different parts of the entire 
human organism. 

The reader can understand how these apparently discordant 
facts may be reconciled when he recalls the fact that by means of 
the brain and spinal marrow, and the nerves which unite these 
centres to the different ]»arts of the body, we are enabled to see, 
hear, taste, smell, appreciate touch, swallow, breathe, and per- 
form voluntary muscular acts. It is by means of our nerves 
alone that tlie heart beats ; the digestive processes go on without 
our knowledge or control llirough the same agencies ; the blood- 
vessels contract and dilate in accordance with the demands for 
blood telegraphed to the nerve-center by different organs and 
tissues ; and every process pertaining to lile is thus automatically 
regulated. It requires no medical knowledge to see at once how 
a disturbance of so complicated an electric mechanism as the 
nerve-fibers and the nerve-cells of a living animal are can upset 
all or any one of the individual functions enumerated. Many 
of our houses are furnished to-day witli electric bells by means 
of wires distributed in tlie walls. In some houses we light the 
■ gas-jets, and even the rooms themselves, by means of the same 
Biibtile fluid. When the battery becomes weak, or when the 
wires are disarranged or broken, what may be the results? 
Some of the bells may cease to ring when the button is touched, 
while others work properly. Perliaps the electric light may fail 
some rooms and burn with its accustomed brilliancy in others, 
I The gas-jets may not be properly ignited. So it is with the 
t nervous apparatus of man. From the same cause one patient 
I may have nervous dyspepsia, another sleeplessness, a third head- 
[ ache or neuralgia, a fourth weakness of the muscles, a fifth dis- 
I torbances of sensations, a sixtii hysteria, chorea, or epilepsy. It 
\ is needless to multiply illustrations. 

The nervous system of man has been very aptly compared 
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to a moiiiitrtiiious region where any atmosplieric disturbano* 
calls ibrtli a ■' series oT echoes " at distant points. So it is with 
nittuy of tlie so-called "functional diseases." They may be 
simply tlie manilestations of a disturbance of the uervous sys- 
tem, entailed by causes which liave been overlooked or im- 
perlectly relieved. 

Many diseases, which are to-day commonly regarded as of 
bacteriiil origin, owe their development, iu my opinion, to some 
underlying cause thai Jia/t impuired the itervOiis /wictioiis, and 
thus rendered the patient peculiarly susceptible to deleterious 
atmospheric influences. This view is held by many others 
besides myself. It is gaining ground among the profession in 
England and France, and Dr. Thomas J. Mays, of Philadel- 
phia, has had the temerity to discuss, in two public lectures, 
whether phthisis is not to be regarded as a pure neurosis.^ 
Some points in his theory seem to me to be rather untenable; 
but many of his observations res|)ecting the clinical association 
of the tuberculous predisposition with various marked neuroses 
are unquestionably accurate and iu accord with well-accepted 
facts. 

I have personally given this subject considerable attention, 
because in my maternal ancestry phthisis has been extremely 
frequent, and the duration of life materially lessened thereby. 
1 am also confident that a correction of a high degree of latent 
hypermetropia (whose existence was unsuspected until atropine 
was instilled into my eyes) marked a turning-point in my 
own physical state which has never ceased to be a cause for 
gratitude. 

For many years I have carefully investigated the ocular 
conditions of every patient who had cause to fear, as 1 had done 
in the past, the dreaded advent of pulmonary consolidation 
and softening. I have never yet encountered a case of typical 
phthisis in which eye-strain did not exist as a factor (more 
or less potent, in my opinion, in causing and hastening its de- 
velopment). I believe most firmly that, had this faclor been 
recognized early in life, before the eyes were employed in study 
and other occupations, and if all anomalies of refraction and 
muscular equilibrium had been thoroughly rectified at that 
time, many of the hopeless sufferers from phthisis that we all 
have met would have escaped tlie disease; not because certain 
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atmospheric germs would not still have constantly assailed them, 
but because the vigor of their constitutions would not have been 
BO sadly impaired by a constant and useless expenditure of nerve- 
force as to unlit them to combat disease. 

Tlie time is surely destined to come when legislation (in- 
fluenced by public opinion) will step in to protect the young 
from the serious pliysical efi'ects of eye-strain. Sooner or 
later we will see nearly every child subjected to an eye-exam- 
ination before admittance is sought for and obtained to our 
higher grades of instruction. Not a mere perfunctory set of 
tests, but a thorough search for existing defects based upon 
scientific methods, and made by physicians skilled in that line 
of work. 

In this millennium a myopic child will no longer be placed 
in the row farthest from the black-board and be held responsi- 
ble for the stupid mistakes caused by his inability to see. No 
longer will the excessively " hypermetropic" child struggle 
along with headaches, blurring of the type on the page, mental 
confusion and distress after a prolonged use of the eyes, and the 
thousand other ills it is compelled now to endure from the 
ignorance of its parents or medical adviser. No longer will 
esophoria," "exophoria," and " liyperphoria " ' be unrecog- 
nized or deemed as of trivial importance ; nor will an actual 
squint" (of far less clinical importance, although a deformity) 
be magnified into undue importance. 

Life-insurance examiners will then deem it necessary to 
take into consideration the possible existence of these hidden 
factors of disease betbre they pass final judgment; physicians 
will, in time, rely less on drugs as specifics and study symptoms 
more intelligently from tlie physiological stand-point. 

A very i)ertinent remark was lately made by one of our 
most pohshed orators, when he said : " Many people go through 
this world like those who ride backward in a railroad -train. 
They never see anything until they have passed by it." So it is 
with many in our profession. Great advances are always made 
in spite of bitter opposition, groundless prejudice, and willful 
misconstruction. Those who stood highest in professional 
esteem at the time incited the populace to rage when Jenner 
first advocated vaccination. Harvey was despised because he 

' Tlia reider Is rervrriM] to a aubsequent |iage (Chnpler Ilj Tor nn eipluuftUoii of 
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advocated the circulation of the blood. McDowell was < 
deinned to professional ostracism when he first practiced o^'a^i- 
otomy, yet to-day a costly monument, erected by the medical 
prolession, marks his resting-place. 

In closing this chapter I would aim to make the following 
deductions clear to the reader: — 

1. Eye-strain arises chiefly from defects in the refraction 
of the eye and an imperfect equilibrium in the muscles which 
move the eyes. 

2. These conditions, when present, tend to cause an excess- 
ive exiJenditure of nerve-force by the individual in direct pro- 
portion to the amount of defect to be overcome. 

3. Excessive expenditure of nerve-force upon any one 
organ is commonly made at the expense of some other organ, 
or, if not, is paid out of the "reserve" amount of nerve-capital 
possessed by the individual. 

4. The extent of tlie drafts thus made upon the '*reser%'e-" 
capital and the amount of "reserve-capital" are the two factors 
which can alone determine, in any individual case, how long 
this state of things can last witliout causing a " nervous bank- 
ruptcy." 

5. Tiie conditions mentioned as those which chiefly tend 
to cause eye-stiain are transmitted from parent to child ; hence 
they become ojierative at birth and last until death, unless 
mechanically or otlierwise i-elieved. 

6. They are capable of detection and accurate measure- 
ment during life by scientitic procedures. Some of the methods 
employed by oculists in testing the eye-miiscles are not worthy 
of per]>etuation . 

7. A condition of exhausted nervous vitality is sure to 
impair the general health in many ways, and to render the 
individual more liable to disease than when in full vigor. 

8. Many of the constitutional diseases niiich ultimately 
imiwrii tlie lives of their victims are indii-ectly the result of a 
state of low nervous vitality (a state wliirh is frequently the 
result of eye-strain, from well-understood causes that might 
have been easily recognized and relieved). 

9. The so-called " inherited predisjjosition " to certain 
diseast's is unquestionably based, in many cases, upon some 
Hnojnoly of the visual Kpi>aratus. I am so welt convinced of 
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this fact that I assert it (without fear of contradiction) from 
carefully gathered statistics. 

10. The examination of the eye for errors of refraction 
and accommodation, and a thorough familiarity with the tests 
lately advocated for the detection of anomalies of the ocular 
muscles ought not to be confined exclusively to the practice of 
the oculist. 

They are as valuable to the general practitioner as are the 
physical signs of the chest. 




THE TESTS OF VISION AND OCULAR MOVEMENTS. 

The steps which should be employed in examining the eye 
for errors in refmction and accommodation, as well as those 
employed to ascertain and measure defects in the power of ocular 
muscles, have not thus far been discussed. 

I expect to offer nothing new. What I shall say may pos- 
sibly seem to tlie specialist elementary and incomplete. 

It is impossible in a book of tliis kind, which is designed 
rather for general practitioners and beginners in ocular work 
than for si>ecialists, to describe with full details how to employ 
the more elaborate instruments, such as the ophthalmosco|>e or 
ophthalmometer; or to go into all the tests for refraction and 
anomalies of adjustment of the ocular muscles with exhaustive 
completeness. I hope, however, to make tlie details of an 
ordinary eye-examination simple and within the comprehension 
of all. 

. The importance of this department of diagnosis can hardly 
be overestimated in nervous maladies. It has been ray custom 
for many years to examine the vision of nearly eveiy patient 
sent to me; as ray experience lias shown me many times that 
remarkable cures may be made l)y the light thus shed upon the 
causation of obscure nervous symptoms. 

Unfortunately for the sick, in many instances, physicians 
in general seem to tiiink that the examination of the eye is too 
difficult a field for them to intrude upon without months of 
special preparation for it. While tliis is undoubtedly true, in 
case tlie ophthalmoscope and some other instruments of precision 
are to be employed, it is by no means a difficult matter for a 
person acquainted with physics to acquire a practical and satis- 
factory knowledge of the tests here described in a comparatively 
short time and with but a limited number of patients, provided 
that he works faitlifully and intelligently. The healthy (1) as 
well as the sick can often be used to familiarize the beginner 
with the practical adjustment of prismatic, spherical, and 
cylindrical glasses, and also with the tests employed to dete 
heterophoria (defective equilibrium of the eye-muscles). 
(22r 
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Defective vision does not always produce ill-health ; hence 
among friends or in the immediate family the beginner may find 
a field for investigation and pnictice. 

Tests for Refkaction. 

In the first }>lace it is not absolutely necessary to have a 
complete Nachet ~ ' ' ~ 
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Content*: 3(1 pnlra of convex a|>lierles1 lenses, from 0.25 to SO.O D. ; 30 
INdnofconove Epberival lensea, fn>iii 0. 35 Co 30.0 D. ; 18 pairs of miiTei c^lln- 
driol IrnsTB, Onm 0.3.5 to 6.0 D. ; 18 pklra o( i^oiicave cylladrlcKl teutet, rram 
O.SStofl.OD. ; 10 priam*, S to 30 dctfrefi; 4 plain colored glauei; 1 white 
fllau; 1 bair-grouDil cliss ; 3 metal iIIkcb, with atenopulc alit; 1 gtenopulc 
disc, with hole ; 1 solid metal disc : 1 improved adJi^slBble trial-frame, vrilh 
revolving cells and e^tlu^^^ scales; 1 double-grooved gradiuted frame. 
Tbls can shnuld have an Improved adjiutable trial-frame In place of the 
Naehet frame, as It hae the more modern mechanical adJuslraBUls. 

selecting a limited assortment of lenses and prisms, different 
combinations can be made to meet the needs of almost every 
eye-defect encountered in medical practice. 

There is furnished, with tlie various small cases designed 
by prominent oculists, a sheet of Snellen's test-types for dis- 
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tance, and also one containing several pavagiaplis printed in 
an assortment of types of various sizes, to he used as a test for 
reading-power. Each paragraph is numbered; so that a record 
can be kept of the one read by the patient as a test. These 
test-type shps can be purchased separately, however, of any 
optician. It is best to have each mounted on card-hoard ; and 
it is well to have the one used in testing for distance a double 
one, with different letters on the opposed sides. If you suspect 
that the patient is using his memory rather than his sight 
during the tests employed, the board can tlien be exposed upon 
different sides at various periods of the examination. 

You will find that the letters are 

Z mathematically made for testing distant 

vision. Above each line a numeral or 
Roman character is placed to designate 
S A ^'^"^ numlier of feet or meters at which the 

iiormal eye should read the Hue vn'th ease. 
P X £ Thus, the large letter on tlie top line will 

* be designated usually by CC or 60, while 

small letters of the lower line will be 
B"^^^"^ marked X or 3. This shows that the 

LPHSH4 top letters should he read easily at two 

-r.^oc. liundred feet, or sixty meters, by tlie nor- 

....'..„ mal eye, and tlie lower line at teu feet, 

.../.„. or three meters. After the physician has 

Via. i.-siirELi.Eit's provided himself with a good trial-case, 

TMf-Tt'pB. a set of prisms, and the necessary test 

Greatly reduced lu >ixe type, let US See how he should pro- 

to admit ol' beliie used u uu , -., • ..■ r> .■ ,i 

lUuiirfltEoD. ceed with an exammatiou of a patient's 

vision. 

Tests for Suspected Htpermetropia or MropiA. — First, 

hang upon the wall the test-type for distance, and place the 

patient with his eyes on the same level and at a distance from 

it of exactly twenty feet. Then take tlie double-grooved or 

triple^rooved spectacle-frame from the trial-case and insert a 

plate of metal in the led rim of the frame, so that when it is 

used by the patient the left eye will be covered. Then place 

this frame upon the patient^s nose and ask him or her to read 

aloud the letters on the testing-sheet from the top downward, 

line by line. This act tests the vision in the right eye. Note 

I (while the patient reads) the following facts: (1) if aU (he 
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letters are read properly ; (2) if the patient reads without ' 
apparetit effort ; (3) at what line the patient fails to read. 

Now make a record as follows : O. U. (oculus dexter, or 
right eye) V. = ^ |[^'j. The dash in the fraction is filled with 
the number which indicates the last line which the patient 
reads. When the vision is normal, the fraction will be as 
follows: V. == ^ or ^. If the patient fail at the line next 
above the normal point, the fraction would be expressed by 

Remember that the jttmtero^or represents the distance, com- 
monly in feet, but occasionally iu meters, between the patient 
and the test-type, and that the deiiominator represents the 
numeral on the test-card placed above the last line of type read 
by the patient (which indicates the normal distance in feet or 
meters at which it should be legible to the normal eye). 

Now, if the vision of the right eye is found to be defective, j 
try and improve it and, if possible, to lender it normal, or as 
nearly so as possible, by testing the effects of concave or convex 
glasses upon it as the case seems to indicate, beginning with the 
weakest lenses and gradually increasing their strength until the 
vision reaches its highest acuteness. This takes some little 
practice and experience. If convex glasses are found to be 
indicated, note the strongest which gives the best vision to the 
patient; if concarc, record the weakest glass that overcomes the 
defect. 

When perfect vision cannot be obtained by spherical lenses, I 
astigmatism may be suspected. It is well, in such cases, to 
add convex or concave cylinders to the best spherical already 
found, until normal vision or an approach thereto is ob- 
tained. Each cylinder must be revolved in front of the spher- 
ical until that axis is found whicli gives the patient tlie most 
distinct vision. The accurate determination of astigmatism will 
be discussed later. 

When the vision is found to be normal (§^ or even ^-g) ' 
without any glass it indicates that there is no myopia ; but there 
may still be a slight degree of astigmatism or possibly a high 
degree of hypermetropia. In tliis case it is wise to try convex 
lenses until the strongest glass is found with which the patient 
can read the test-letters as well as he could without a gUss. 

Many persons normally have vision equal to || ; and I 
make it a rule never to stop the examination of refraction when 
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^5 is obtained if any glass can be found which will give |S^ visii 
to a patient. 

In some cases tlie reader may find himself unable to obtai 
normal vision in eitlier eye of a |)atient by means of cylindrical 
or spherical glasses. I presuppose a certain degree of acquired 
facility on his part witli glasses of the forms specified, and a 
carefully made eft"ort to overcome the existing defect. 

In such a case it is well for a beginner or a genei-al mi 
cal practitioner to consult some expert oculist (if near at hand}^' 
and thus to ascertain tlic results of an ophthalmoscopic examtna- 
tion. The patient may have some meclianical impediment to 
vision, such as an opaque lens within the eye (catoract) or an 
opacity of the cornea; or he may have a high degree of astig^ 
matism, which can often be estimal 
with some accuracy by the ophthalmi 
-scope, retinoscope, or ophthalmometer; 
Again, he may bn found to be suffering: 
from morbid changes witliin the optifl' 
nerve or the retina. 

When it is found that a patient )»._ 
so blind in an eye as to be unable to reO' 
ognize any of the letters on the testing- 
card at any distance, it is well to note 
(before sending him to an oculist) if he 
can recognize witti accuracy the nunAer 
liETTBBa. of fingers wliich you hold before the eye 

and to record the results of such investi- 
gation. This test should be made with the fingers in all 
sible positions hi reference to the diseased eye (directly in fronl 
above, below, and to eitlier side of it). 

The results of an examination of a suppositions case, a] 
to this point, might be recorded as follows : — 

O. D. V.=^_^ (manifest) made ^ by + 1.25 D. 

The word '■'■ maidfeat" in this record means that the 1 
sightedness, or hypermetropia, which apparently exists, is ( 
come by a convex (-{-) glass which focuses at thirty inchi 
(+ 1.25 D.). After the use of atropine any increase over t' 
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amount which may be developed is lecorded as " /rt(e)i( " far- 
sightedness. 

The leader will understand, when I exhibit the method of 
recording such observations more fully, why it is that tlie right 
and left eyes have to be separately examined and corrected (as 
already described) before the binocular vision is tested with and 
without the needed correction. I usually make, upon the page 
of my own case-book, a note, prior to the use of atropine, some- 
what as follows, in a suppositious case: — 

O. U. (right eye) V. = ^^- (manifest) made -^- by + 1.25 D. 
O. S. (lelt eye) V. = ™- made .^^- by — 1.25 D. 
Binocular V. = -^ made -^ by this combination. 
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The pu[)llliir¥ mijiiBtment is effpfttd by n rie'it nnd left Iriple-tlireart screw 
motion, ftDil the distance IjeLweun pujills can be nnd on the slidlng-bar above 
(he cell! ; the nasal adjiutment U made by meoDs of a rack and plulon, the 
height ornoM being Indicated on the guide of the tiooe-piece ; the temples &re 
attached to the Trame In such a manner that the front can be ivnng U> any 
angle and the lenses brought close lo the eyes. 

Such a record of a suppositious case would show that the 
patient was apparently far-sighted, or " hypermetropic" in the 
right eye, and near-sighted, or '• myopic," in the left eye. It 
would lead me to believe, also, that the right eye (when under 
the influence of atropine) might show a still greater defect, 
which is now rendered "latent," or hidden, by an excessive 
development of the muscle of accommodation, and to suspect 
that the apparent myopia in the left eye might, possibly, be 
somewhat decreased or even absent when the effects of atropine 
were established. 

In all far-sighted eyes nature tries, from the date of birth, 
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to compensate for the congenital defect (an eye which is toeil 
flat ; see Fig. 1 ) by an hypertrophy or eidargeiiiffnt of the ciliarM 
vmacle (see Fig. 2); tience, when this muscle is tempomvilyl 
paralyzed by atropine, the true refractive condition of the eyel 
is no longer masked by ciliary spasm. Fav-sighted patieuta,] 
therefore, lose their clearness of vision more or less at oiicei 
when atropine is used. The normal or the "myopic" eye, on] 
the contrary, is but little affected (as regards the outline of ] 
objects seen at twenty or more fei;t from the eye) by the use of j 
atropine, although excessive light may annoy the eye in any caseJ 

Tests for Sospected Astigmatism. — An irregular curvatuiei 
of the cornea or lens is a common defect of the eye known as] 
astigmatism. In a large percentage of cases the astigmatisad 
is of the corneal type; hence the special instruments devised fort 
its detection are baaed u])on reflections from the surface of the] 
cornea that vary from tliose of the normally-constructed eye. 

Because, in the astigmatic eye, the surface of the cornea 
or lens is not that of a section of a perfect sphere, the images 
of external objects thrown upon the retina are distorted in 
proportion to the degree of astigmatism. 

Of late years much has been written conceniing the eifecta 
of astigmatism upon not only the nse of the eyes, but also upon 
the bodily health. So far has the pendulum of opinion swung 
in this direction that many oculists of repute are to-day correct- 
ing by a glass one-fourth to one-half a diopter of astigmatism, i 

While the author doubts personally whetlier very low 
gi-ades of astigmatism (when uncomplicated by heterophoria)] 
should necessarily entail upon a patient the wearing of a glass,, 
still, he is willing to admit that he has seen many cases where ■, 
very weak astigmatic glass has afforded great comfort and relief." 

If, during the examination of an eye, tlie vision of a patient 
cannot be brought to the normal point by any spherical glaw,. 
there is a justifiable suspicion that the case may be one of astig- 
matism. Under such circumstances it is advisable to hang up 
some form of astigmatic test-card, at a distance of twenty feet 
from the patient's eye, and to give this card bright and equally 
di«tribiit«d illumination by sunliglit or artificial liglit. 

The most common card in use is the so-called clock-fai 
, card (Fig. 7), althongli a card of astigmatic letters (Fig. 
and various other devices may be employed in testing astigmi 
patiento. 
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If the patient is astigmatic to a marked degree, some of the 
lines on the clock-face will appear distinctly hiack, others less 
black, and some possibly indistinct and of a light-gray color.. 

The cai-d containing the two black lines (c, Fig. 7) should 
now be placed over the dial with the lines directly over the 




I lines of the clock-face that look blackest to the patient. 
Spherical lenses are placed over the eye of the patient until 
[ these lines are j)erlectly disthict and clear-cut down to the centre. 
[ The card is then rotated at right angles to the former position 
I and again spherical glasses are applied until the lines become 
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distinct in tliis position. Tiie difference in strength between the 
lenses that give the best vision in each meridian will determine 
the strength of the cylinder that corrects the astigmatism, and 
with this cylinder all the lines on the original clock-face should^ 
be equally distinct. 



Pig. b.— Pi. a CI do' 




or AxniuinW, 



TbiB luitmment provides tar s rapid laethod for the detection of slupMUd | 
utlgniatlim. lU cirrlca &rc rvltevtcd III tlie eornen by holdlnc the disc nt b diB- J 
t&Dci! or ttsn lucbaa rrom the eye of the patleut. Distorllon of the eirclei tn U 
reflection Indicates utlgmatUm. 

Acard with lines at right angles (6, Fig. 7) can be used,whid 
renders the rotation of the card unnecessary ; but it is usuan 
better to fix tlie vision solely in one meridian at a time by U8U3 
tlie card with only one set of lines. The cylindrical glass thij 
found, added to the splierical glass that gives the best visioi 
will usually raise the vision to tlie normal (f^ or |g). 



THE TESTS I 

A very careful and accurate estimation of hypermetropic or I 
myopic astigmatism by means of a trial-case and test-cards oiity ' 
should always be attempted after tlie pupil has been widely 
dilated with a sohitioii of homatropine or atropine. Such ex- i 
aminations are far more precise tlian when the pupil is of normal i 
size, because it is easier to get the exact axis of the cylindrical I 
glass through a large opening than a small one, as well as the 
exact amount of myopia and hypermetropia that exists in addi-/ 
tion to the astigmatism. 

The author has seen many cases where the results of the 
Javal ophthalmometer liave been materially modified by the use 
of atropine. If the astigmatic defect is in the lens of the 
patient, the instrument devised by Javal fails to measure it. 

The instrument known as Placido's disc (Fig. 8) is some- 
times useful in the hands of a novice for detecting high grades 
of corneal astigmatism ; but the instrument of Javal is by far 
the best of all that have yet been devised for rapid and accurate 
work. 

The instrument of Javal consists of a large metnl disc, in- I 
tricately divided, with figures upon it reversed. Through the 
center of this passes a barrel with an adjustable eye-piece, 
through which the observer looks. In front of it stands an 
adjustable head-rest for the patient, with an arrangement of 
lights for a strong illumination of the disc. In front of the 
disc and attached to the barrel of the instrument is a curved 
metal bar carrying two adjustable " mires " tliat slide on the 
bar. Attactied to this bar also is a " pointer " (jKiinted white) 
that extends to the circumference of the metal disc, and thus 
indicates the axis at which it points. The bar with its mires 
and pointer can be revolved by the operator throughout the 
entire circumference of the disc. 

When this instrument is used, the patient is placed with 
his head in the head-rest with one eye looking directly into the 
barrel of tlie instrument, and the other eye covered with a 
blackened metal shield. A bright illumination of the disc, mires, 
and pointer is insured by the lights attaclied to tlie head-rest. 

The operator now looks through the barrel of the instru- 
ment and regulates the disc and eye-piece so as to see two dis- 
tinct reflections of the illuminated disc and raires overlapping 
each otlier on the anterior surface of tlie patient's comea, as in 
a mirror. 
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The figures on tho disc are reversed by reflection from the ' 
coiTica and are now read with ease. The movable mire is slid 
along the bar until its inner edge joins that of tlie tixed mire, 
witli the pointer at zero. 11' the middle dividing-Una of both 
mires is not now continuous, the mires are rotated until the 
lines are continuous. The jtoint at wliich the jwinter then 
rests indicates the meridian of greatest or least curvature. 

The mires are then turned to a point exactly 90 degrees from 
this point, and the mires, if there is astigmatism present, will 
be overlapped or separated. If the mires overlap, the astigma* . 



B tism is " with the rule," and each step on the fixed mire that i 

W overlapped by the movable mire represents one diopter od 

I astigmatism. If the mires are found to be separated they mix 

I be again approximated and the mires rotated back to tlte ori.^ 

I nal position, wlien they will again lap and the amount of astigi; 

r matism " agaiiiet the rule " can be read. If the astigmatism i 

"irregular" there will be a distortion of tlie mires and lines c 
the disc that makes it impossible to get the cross-lines on t 
mires continuous in the opposite meridians. 

It is advisable, in the opinion of the autlior (after the usC 
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of Javal's instiuraeiit), to ccyiijinn (he tUagnosis made by it by 
placing tlie proper tenses over either eye of tlie patient (after 
the pupil has been dilated) and testing tlie vision of eacli eye 
separately by means of the various astigmatic cards and also by 
Snellen's test-tyixjs (Figs, 4 and 5). 

It is usually advisable to correct all aBiigmaiism foimd by 
means of cylindrical glasses for constitnt wear, combining with 
the cylinders, if necessary, such spherical glasses for the correc- 
tion of existing myopia or hypermetropia as seem best adapted 
for constant wear by tlie patient. 

Let us now suppose that, during the first examination of a 
patient, we have examined each eye separately, carefully cor- 
rected all existing errors found, and succeeded in getting — , 
or normal vision, for each eye separately; that we have then 
tried both eyes together with tlie glasses best adapted for each, 
and found the patient able to read the normal type for distance 
without fatigue or conscious effort ; and, finally, that we have 
made a careful record of each point noted during our observa- 
tions. Are we now prepared to order glasses for the patient 1 
Have we noted all that is important to note'? To both of these 
inquiries I would say to the beginner, emphatically, " No." 
Several steps still remain to be taken, even before the use of 
atropine (which it is generally best to employ before a final 
decision is arrived at). 

Tests for Heterophoria. 

Until within a comparatively few years the necessity of 
carefully measuring the power of adduction, abduction, and 
sursumduction of tlie eyes, and of determining the presence or 
absence of muscular anomalies in the orbit, particularly in 
" nervous " subjects, seems to have been practically disregarded 
even by oculists. Even to-day this form of defect (which prob- 
ably is, as a rule, congenital) seems to be omitted from promir 
nent mention among the enumerated list of etiological factors 
of nervous symptoms by some authors of note. In some cases 
1 have known it to he overlooked even by ophthalmologists of 
iworld-wide reputation, simply on account of a careless and 
[hasty examination for the delect. It is an extremely common 
^defect of the eye, and may prove a very serious one to the 
patient. It is an important factor in many subjects afflicted 
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' with lieadaclie ; it often exists, to a Irigh Uetrree, in epileptic 
it is frequently found among clnldren who suffer from chorea; 
it may unfit a patient for sewing, reading, attending places of 
amusement, or using the eyes in any way for any length of 
[ time. I have known it to cause vomiting and so-called period- 
I ical " bilious attacks " by exciting a reflex irritability of tiie 
central nervous system. One patient of mine (a close student) 
was completely cured of chronic dyspepsia by the use of prisms, 
which corrected an insufficiency of six degrees of the external 
recti muscles; he now uses liis eyes witliout fatigue, and all 
bodily ailments have disappeared witliout tlie use of drugs. 




In order to properly investigate the condition of the ocular 
muscles, several tests liave to be made, I do not personally 
regard any of these atone (is sitfficient for diagnostic pwjwses. 
The tests which 1 advise you to invariably employ are as 
follow :— 

1. Movement of Eyes. — Direct the patient to look fixedly, 
with both eyes, at some small object (say, the point of a pencil), 
and to follow it us it is movett before tlie fiice of the patient, at a 
distance of about ten inches. Watch both eyes carefully at the 
same time, and note if a. tremidoiis movement in either eye is 
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present in any position of the eye as it moves about, and if the i 
two eyes act in perfect unison with each otlier. 

The following ttible may be incorporated iieve with pos- 
sible benefit to the reader, in following the description of the 
various tests employed to determine errors of refmction or of 
muscular adjustment in the orbit. 



Tenna relat«il to 

toCDS ol (he e;e | re- < 
fntclive Irrma). 




the [roDi iH 

objects. 
KIyopia {tiear-mghlednem). An elongated rye (from the 

Iroat U) tbe bnck), oauaing an iuperiect Iocub of 

ohjecls. 
Astigmatism. An irregularlg currtd cornea, or /ciis, caus- 

in)c ilistirtion of images an lettua. 
Emmetbopia. a perfeetlg coHttracted eye. 
EsoFQOBiA. A tendency of one or both eyes to deviate 

toward the nose. 
ExoPHORiA. A t«idency o( one or both eyes to deviate 

toward the l«Qiple. 
Hypebphubia. a teailenoj oF one eye to rise above the 

kvel ot ita fellow. 
Aj^afhobia. a tendenc; of both eyes to asenme too high 

Kataphoria, a tendency ot both eyes to aasnme tiw low 

/ Anatropia. An actual turning of both eyes upward. 
„ I Katatropia. An aclwtl taming ot both eyes down- 

EsoTBOFiA. A turning ot one or both eyes inward 

{conrergent iqutnt), 
ExoTBoriA. A turning ot one or both eyes ont- 
g 1 vattl {iliivrgeni nquitU). 

I Hypebtbofia. An nctunl rolling of one eye npward 

\ or downward [verlicat gqvinl). 
HCTBROFBOBIA. AbnonnaladjiiHtnicnt ot the eye-nii;aclee. 
Obthophdbia. Nunnal adjustment of the eye-innsalea. 
Addiiction. The power ot the internal muscles of the 

eyeballs. It varies in bcaUh bclireen So" and 60". 
Abduction, The power of the external muscles of the 

eyebalte. It thould be 8° in htalth. 
SUBaUMDUCTION. The power nC the vertical muscles of 

the eyeballs. The right and left $hoiUd be alike. 
SPHEBIcAL. GmMai apoa a eonvex or eoneare fpliere. Used 

to oorreut hyper uietropta and myopia. 
CYLiNtoKiCAL. Ground upon a cimves or concave cylinder. 

Used to eorreot astigmatism. 
PK18»IATIC. Twm plane, garfacea of glass meeling at an 

niigle. The thick side is termed the base of the prism. 

Uaed to relieve errois of adjustment of the eye- 
muscles. 

;llDJcal dlBi^HmlnatlOD between Ihe ilrabUmte sud non-Ui'aMnnlc 
■ cases, when a Jilslli, red fi'"" '" placed over one eye, wicun- 
[ purabls d^opia exittt. It la often dilBcnlt to mak e gtra b Ism Ic iwtleols fiud the Rceood 
I Tlmai tmue, becauae they tend to BUjiprew thu iia*ge of one eye : but, with patience nod 
I the uae of^tlje red glaa«, double vaiidle-Baoies vau be diseloscd lu [lili type of patlenli, 
^ and their relsllve posltloue nsude ulear and pnelllTC. 
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2. Exclusion Test. — The patient is now instructed i 
fixedly gaze willi botli eyes at an object twenty feet from the eye, 
while the physician shields one eije with a card or sheet of paper 
BO as to exclude the object from view. He observes at the same 
time any deflection or trembling of the covered eye. If deflect 
tion or trembling occur, it indicates a weak muscle. 

When the stiield is moved quickly so as to alteraately cover 
the field of the right and left eyes, it is important to watch the 
covered eye behind the sliield, and to notice where it rests when 
covered, and if it tend to move inward, outward, upward, or 
downward at the moment when the shield is shiiled to cover the 
opposite eye. Tiiis is known as the "exclusion test"; and a 
marlced jump of either eye or both is an important clinical 
observation. 

Whenever an eye shows a decided "jump" on shifting 
the card over the opposite eye, it indicates that the eyes 
are not in equilibrium ; that, as soon as one of the retinal im- 
pressions is removed by covering either eye, the covered eye 
assumes a position in the orbit that differs from tiie fixed eye; 
and the "jump" observed on shifting the shield is due to an 
effort on the part of nature to again regain the retinal impres- 
sion of the test-object. 

A jump inward (at the moment the card is shifted) indi- 
cates that the eye, when covered, tends to diverge from its fellow 
(exophoria); a jump outward indicates a marked tendency 
toward a convergence (esophoria); a jump in the vertical direc- 
tion points strongly toward a marked difference in level between 
the eyes (liyperphoria) ; provided tliat the eyes jump in oppo- 
site directions. If they both jump in the same direction it 
indicates anaphoria or kataphoria. 

3. The Red-Glass Test. — If a piece of plain red glass be 
held in front of one eye of some patients and tliey are instructed 
to look naturally witli both eyes open at a candle-flame twenty 
feet from the patient, tlie candle-flame may appear as two dis- 
tinct flames, — a white and a red one ! In otlier words, such a 
patient will show an micoitqnerahle diplopia (double vision) 
when the red glass is employed, of whicli he is probably ignorant, 
and which does not exist when the red glass is withdrawn from 
before the eye. 

Again, if the red glass fail to cause diplopia when the 
eyes are directed at an image directly in front of the patient, it 
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is always well to instruct the patient to keep liis eyes fixed on 
the test-flame, and to tarn his head strongly holh to the right and 
left while the led glass is kept hetweeii one eye and tlie candle- 
flame. Ill tliis way diplopia may be detected at tlie extreme 
right or lell position of the head, and the variety observed 
(homonymous or crossed diplopia) should be recorded. 

A diplopia (with simply a red glass before one eye) consti- 
tutes the dividing line between stntbismus and hefeiophoria. 
Constant diplopia only exists in strabismus. 




iPlO. 11.— 8T«V«»B'8 

The allele fontaliiB twq cells. In each of which routes a diac, c»ch dlic e«rrj- 

iDKaprlsm of 6°. Each diet is funifshed witli a border of leelh or coga, A small 

Sear-wheel, placed betwenD tlie two dlnca, communientea the moTeliienta frora one 
1st to the other. Arouiiil the outer part of the border of each i-el) is a narrow 
raised band, on which In marked a scale of de)treea, Increaelni; from Ihe center each 
way from to 8<^, the tiumbera repieacutliifc the rcfractliie anglt of prlam, — tbe 
method of DotatliMi uov commonly used. A aecoud acate, Juat outalile the Urst, la 
Blmilarl; graduated according; to the new ayitem of dcalgoatliiK prisms, by the re- 
fracIlDKpoiwi', or Dumber uf degrees of mliilmuiD deviation. Thie acale Is made to 
correspond lo the atandard recommendeil by Dra. Jackson, Denuett, and others to 
the American OpIiUialmological Society at Us sesslnii In 1888. Tlie Tiumb«nt In 
this scale are marked 1'^ D., 3'^ D., etc. Tlie scales represent a far-greater degree of 
accuracy and uniformity than the prisms found In the trial -cases In common nae, 
and the convenience of the two acales Is apparent. 

l}inclloHifor UHna llu Slide mtfi SotaU»g Pnmit.~P\ ace the si Ide In til* groOTA 
of the pborometer with the aide on which tbe acalea of degrees are aeen frmi the 
patient. The aide uarked BIT. and LB. will tlien be before the patient's right 
aye, and that marked £3. and EX. before the left, the Instrument being brought to 
perfect level. To determine hj/perpluiriii bring the lercr of llie prlam-sllde to the 
Tertteal poaitioti. Tbe pointer will tlicn be at 0, Ttie patient, looking tbroueh the 
twoglaaaes al an object (a lighted candle placed at a distance of twenty feet) dli-ectty 
In fivnt, aeea double Ima^s of the object. Should one of the Images Bp|iedr higher 
than the other the priama are caused to rotate until the Images are brought to tbe 
Mme horizontal plane. By making the rotation slowly It villi, In many luttauces, 
bo carried farther than when the corrtrtlon la quickly made. The pointer then 
tndleates the form and degree of manifest hyperphoria. To eiamltie for esophoria 
and exofdiorla bring the lever to a boriiontal position and then make adjustment 
imtll the images are In an exact vertical Hue. 
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4. Tests for Esopuoria and Exophoria. — After the pre- 
ceding tests, I would suggest tlint tlie reader place upon tlie 
patient a spectacle-fmme pveviously arranged with a disc of 
ordinary glass tinted red to cover one eye, and a prism of o", 
with its base directed vertically downward, before the other eye. 
Tlien direct tlie patient's vision upon a candle-flame at a dis- 
tance of at least twenty feet. The prism causes tico cundles to 
appmr (one being colored red by tlie glass of that hue), both 
of whicli to the normal eye should be seen in a veHical line. 
If the red image is seen to that side of an imaginarv vertical 
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line dropped through the white image which coiTesponds to the 
eye with the red glass, the external recti are insufficient; if the 
red image is seen on the opposed side of the same imaginary 
vertical line, the internal recti muscles are weak. 

Any deviation of the candle which exists can be remedied 
easily by placing a prism with its haae outward before' one eye 
for insufficiency of the extern! (esophoria), and with its base 
inward for insufficiency of the interni (exophoria). I usually 
note both the weakest and the strongest prism which corrects 
the candle-deflection. 

To those who can afford to purchase a " phorometer'* for 
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the purpose of measuring auomnlies of the ocular muscles, 
gi-eater accuracy and the saving; of mucli time will be assured. 
The tests (3, 3, and 4) are but poor substitutes for a pho- 
rometer, but they can be employed by tliose who have but a 
trial-case of lenses and prisms. 

5. Test for HrrEKpHOHiA. — Prior to the general employ- 

I ment of the pliorometer, considerable difficulty was ex- 

I perienced in making accurate observations upon a patient who 

I was suspected of having the condition known as hyperphoria. 

In order to be sure that the two eyes do not tend to assume 

tlie same plane, it is of vital importance that the prisms placed 




Fia. 13,— Maddox's Tkst for Heterofqoria. 



Il conilsM ot a h&rd-rubber disc mounted in ■ melal rim of the ilie of trlkl- 
lenaei, lo u lo fit easily [nui the trUl-frBine, vrliicb bolds In tile ccntpr b g\n» rod. 
The effect of tbia traoapBreot cylinder ii to cmise »n ■pparant eloQg«tlon of a 
ilnifle flame Into a thin Hue nt light, quite disalmllsr frnm tbe flame itaelf, as teen 
~tC tbe same time irlth the otiier eye ; ao that there remalcis practically no deeire to 

'" " ' ' ' "' " * idlcat«s tiie coDditioD < ' 

uglea Ui tbe axis of th 
orlzontal dBTlatiODB, tb 

. , . prettier, B 

I iDrtber reduced, by placing ■ red glaa 

before the patient's eyes to cause homonymous images should 
be absolutely horizontal. In order to insure this, various devices 
were early employed, among whicli may be mentioned the fixa- 
tion of the head of tlie patient by a photographer's rest, and the 
ttachment of a spirit-level to a specially-constructed frame 
designed to hold tiie prisms. 

These obstacles to scientific precision of measurement have 
been entirely overcome by the employment of the phorometer. 

A simple device known as the Maddox cijlindeV'Tod (Fig. I 
13) has also proven of value in my hands as a substitute for 
the phorometer. It is far more accurate than the use of prisms 
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without the pliorometer in the detenu i nation of hypevphoria 
and other forms of hetei'ophoria. 

The preceding cut illustmtes this addition to a trial-case of 
lenses. It consists of a metal disc containing a slit three-fourths 
inch long by one-eiglith inch wide. Over this slit is placed a 




FlO. 11— SATAOE'a MODlPrOATlOW Or Maddox'h DOVBJ.1 PaiSK. 



This lustrakDCDC coDttiU of two Blx-ilegree prlBmi fltted base to bus Into a 
trial-leoa rim. It la Bpeciallv adiipted U> the detection of a want or equlllbrinta ot 
the oblique muiclea. The prism 1b piaced before one eye with the ails vertical, tbr 
Otbereye belni; covered, andthepHUeut ii asked to look at abaHKONtal line eighteen 
laCbeB dl!tatil. The effect of the double prism U to make the line appear to be tiro, 
each parallel wltli the other. The other eye fe now uncovered, and a tbird line U 
Been between the other two, with which It should be perfectly parallel. 

The eye before which no prism Is held Is coiisldcmd as the one under teat. 
With the double prism before the ritrht eye the patient U asked about the poaiUon 
and direction of the middle line. It may be neai-er thu bottom, thus showing left 
hyperphoria ; or, B^alo, It may eilend farther tt> the right than the other two aod 
not BO far to the left, thus showing asophoria, or via vena, ahowlng; esophorla. If 
the right ends of the middle and bottom lines converec, while the left ends diverge, 
the superior oblique of the left eye Is at once shown in be In a slate of nuderacUm. 
A represents such a test of the left eye ; B shows a test of the left eye when Uie 
Inferior oblique Is the too-weak muscle ; C represents a lest of the right eye, Uie Icai 
of parallelism between the lines being due to underaction of Its superior oblique ; 
D, the same coiidltiou of the Inferior oblique of the right eye. 



cylinder of glass which causes the retinal image of a candle- 
flame to assume tlie ap|>eamnce of a brilliant baud of light. 

When this cylinder-disc is placed over one eye of a patient 
with the rod vertical, the uncovered eye sees the candle-flame 
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and the covered eye a briUiant band of li^'ht running hori- 
zontally. If no hyperphoria exist, the band ofliglit should run 
dii-ectly through the candle-flame, and a one-degree pristu, with 
its base up or down, placed before eitlier eye, sliould cause tlie 
candle and bar of light to assume different planes. 

On the other hand, if hyperphoria exist, the bar of light 
will appear either above or below tlie candle (the higher eye 
seeing tlie lower image). A prism with the base up or down. 




The rod la before the rl^hl eye. A, the line paSEes tlirauub the flume, — ortlio- 
phortft. B, tbe line iiubcs to the Hgbt of the fluiie, — Intpiit coiivprgeDCe, or 
eMpfaoiia. C, the lluu pBiwa to tbe ivtl of the fluue, — latent dlrergeiice, or eio- 



of sufficient angle to bring the images to the same plane (the 
band cutting the flame at the center) will tlien denote the degree 
of " mani/est" Jiyi>erphorm. 

By means of the Maddox cylinder-rod, when placed hori- 
zontally before one eye, " manifest " eaophona or exoplioria can 
also be approximately determined. The hand of light in this 

'■ DUeaaes of tlie Eye " (W. B. Sautiden, 
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image de- | 



case takes the place of a prismatic deflection of an 
scribed in tests 3 and 4 (pages 36 to 39). 

Clinical experience seems to show that an accurate drtcrmi- 
nation of hyperphoiia in any given case is of vital importance; 
hence it is imperative that a beginner does not come too hastily 
to a eonclnsion respecting heterophoria. It is not uncommon 
to observe a tendency to both a vertical and lateral deflection in 
the same patient, — conditions which are termed ^'' hypereso- 
^/loriVi" and '■^hyperexoplioruj" When it comes to the treat- 
ment of such a case, either by prismatic glasses or graduated 
tenotomy, it is usually wise to investigate and, if possible, to 
correct tlie hyperphoria first. 




Fia. la.— Mabdoi'h Koo-tKST kok Vkbtical Dbyiatios. (De Soliwetniti.) 
The roil I* before tlie rlRht eye. A, the lino paaaes thrniigh tbe flame, — orlho- 
phorlft. B, the line piuseB below tbe flame. The upper Imnge belongs to the left 
eye,— right hyperphoria. (7, the Utie |iub«i above the flame. Tlie upper Image 
belongs to the right eye,— left hyperphoria. 

I would advise any reader who meditates devoting his 
attention to the determination and treatment of heterophoria to 
provide himself with a ])horometer. I am satisfied that accu- 
rate and scientific work in this line cannot be done without the 
aid of this valuable instrument. 

iS. Tests for Adduction, Abduction, and Scrsumddction. 

Before we pass to tlie consideration of the next step which 

slioUld be employed in the first examination of a patient's 

eves, i.e., the determimtiton of the mMnclion, uhdttction, and 

sitrsunuhiction, — it may be well to hastily summnrize the tests 
which have already been described and presumably employed. 
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Up to tliis poiut the reader is supposed to have obtained 
information re8])ectnig tlie maiiilest refractive conditions of each 
eye (see page 35) and to have placed before eacli eye of the 
patient, ill the trial-frame, such glasses as are accepted by the 
patieut. These manifest eiTors oi" refraction may, or may not, 
be correct. — a poiut tliat must subsequently be determined by 
the use of atro]iine. 
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of tbe leni a* ■ prfim ind of cutUng -off the bole fn sucb a m&nDpr u to glTS the 
Imprauilnn wf an nxact JUc nf light bonlered by a frame. A metal or hard-rubber 
diM of the ilxc of tbe lenn of the trial-case, perfontrd bj an opening of ills re- 



?ulr«d diainaler, and aupplled with a perfecttr-cenlered leus, t> a conTenleDt form. 
t naj bo UMd with ■ bandle {S). euabllug the palieiit ta bold It In his owu hkud, 
or It can ba plarajil In t|j« trial-frame. 

" In orthophoria the antransfomied linage tbould be foood cxaelljr In tbe 
cmlarof tbe iImc, Id beterophorla it will tend toward or bejond tbe border. If 
tbe fiama alnk below or rtee aboTe tlie center, while at the aame lime 11 devlalot 
lUerallf, wa iberebj dlaeoier, b; a Eiiifle eompreheiiBlTe Tiew, all tbe elemcDlaof a 
compound derlallng; tendency, «a far, at least, as that tendency I* manlfeat (Cand 
i>). In tbU Important respect tbe itfuopalu leni procnta a feature both unique 
■nd of much ■Irnlflcanee. While, bj other methods of Inducing diplopia or con- 
trait, we na; dbcover, at a distance of eome metcri, Brat one and then the other 
•lament of a dsttatlng teudency, by this iDitrainent all tbe collectiTe elemenu ate 
pMMnMd almaltaneoiulj to the eye, thus eliminating a very important source of 
arror. In mpect tliat It la simple, cheap, and imall enough to be carried In the 
naUpocke^ and tbat It, more than any of its class, represent* tbe true relation of 

tbo Tbual llnea, It Is a useful test. Its disadvantages are those ~ 

Instrumeiil held close to the eye wheu In use In these Biamlnatlc 



The presence or absence of tremulous movement in elthi 
eye and the results of the exclusion-test have next been observe 
Riid recorded. FoIIowinff this an examination has been made 
for the difierciit varieties of lieteroplioria (by means of the pho- 
romcter and Maddox rod-test) tliat are disclosed by the jjatient 
on tiiti tirst I'Xamiiiation. The information gained, up to this 
point, regarding tlio lieteroplioria may, or may not, be correct; 
but it is important to recoid it as a basis for comparison with 
subsoquent examinations. 

We linve now readied a point where the power of the 
intcrni, externi, and vertical muscles of the orbit should be verj' 
carefully measured and recorded. Much valuable information 
is often afforded by tliis step. 

For the purpose of measuring the power of ocular mus- 
rlos, square jiriama (Fig. 10) possess great advantages over 
round ones. Tliey are much more easily handled, and there Is 
a groater certainty of maintaining the projier axis of the prisms 
to the eye, especially when several prisms are being simultane- 
uiifly handled. 

The prisms which 1 employ in my office are one and one- 
half iiiclieH Nquure, of uniform sizes, and ground on the edges. 
Mv case includes ten prisms of tlie following degrees: 1°, 2°, 
3°i r, 6°, ti", 8°. 10°, 15°, and 20°. 

I sometimes employ a stereoscopic box, whose pupillary 
dipttnnfe can Iw regulated by a screw. Tlie patient can hold 
this ln'foRt liis eyes while looking througli it at tlie test-object 
(a candle-fliinie at twenty feet from the eye). Into this box 
prisms can Iw dropjH'd or withdrawn at will, with the base of 
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the piisra in any direction. This box is of use chiefly when 
testing patients with high add uc ting-power. 

In measuring the 
abduction or sursumduc- 
tion square prisms are 
readily lield in the liand 
before the patient's eye.' 

In oi-der to test the 
ADDUCTION, place before 
the eyes of the patient 
a prism, witli tlie bast; 
toward the temple, of 
sufficient angle to cause 
double images to appear 
of a caudle-flame twenty 
feet from tlie eye. Tlien 
instruct the patient to 
draw the two images to- 
gether. If lie fail to do 
so, decrease the strength 
of the prism until he can 
accomplish it. Should 
he succeed, increase the 
strength of the prism 
gradually until lie is 
unable to hold a single 
image. 

By directing the vis- 
ion of the patient to an 
object (such as your fin- 
ger) within two or three 
feet of the eye, until that 
object becomes single, 
and then suddenly with- 
drawing it, the patient 
is often aided in learning 
to exert his intemi upon 
a distant object. 




JO. 19.— NOYKS- 




-e very apt to lend the eiaiiiiuer Into error, if Died 
be uhmiged b; getting rotated In liie frame, and th«7 
b1 are used on lop or eaub otlier [ii building up prlima 
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Tlie iiormcd adduction varies from 25° to 7(f of prism. 
according to practice and education. Wlien it falls below 15°, 
and all efforts to increase it seem futile, there is reason to sus- 
pect either an cxophoria, a complicating hypeii)lioi'ia, or a latent 
hTi)ermetvopia. 

To test the abduction, prisms should he placed before the 
eyes of the patient, with their bases toward the nose, as long 
as the patient is able to hold a single image. 

There seems to be more niiiforniity in the normal power of 
the extend than of any other set of ocular muscles. T/ie noiinal 
power of abduction seldom exceeds a prism of S°. Any gi'eat 
excess over tliat amount is liable to cause unconquerable crossed 
diplopia. A low abduclion almost invariably indicates that some 
'■'■latent" esophoria exists, e\en in those patients that, at first, 
fad to disclose any manifest heterophoria. This statement is 
quite clearly demonstrated in the i)ublished records of some of 
the epileptic cases. 

The SURSUMDDCTION in any given case is obtained by placing 
prisms, witli their bases down, before either eye of the patieut, 
until the limit of the power of maintaining single images is 
reached. The sursumductiou is recorded as "right" or "left," 
according to the eye tested. Each should he alike ; and iieiOter' 
should, as a rule, exceed a 4° p?-iem, except iu highly myo] 
patients. 

7. Tests of Visual Accommodation. — After the refractioi 
has been carefully determined at the distant point, and befoi 
atropine is used, tlie vision should he tested at (he reading 
point. 

For this purpose, a series of test-types has been arranged 
by Jaeger, whicli vary in size from very small type (No. 1) up to 
very large type (No. 13). 

The full refractive correction for distance, having been pi 
in a trial-frame, is placed upon tlie patient. A shield is thei 
placed over one eye and he is asked to read tlie finest \yy 
(No. 1). If he can do so the type should be moved steadill 
toward his eye until the closest point at whicli he can read 
distinctly is found and recorded. Tlien it should be removi 
from tlie eye until the farthest point of distinct vision 
obtained. Itefore tlie age of 40, when accommodation begi 
to fail, the patient should read the No. 1 type at from six 
twenty inches. 
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If the patient cannot read tlie No. 1 type readily, convex 
spherical glasses should be added in (he distance correction 
until tlie glass is found which gives the best range of accommo- 
dation with the greatest comfort to the patient. The same 
strength glass added to the other eye will usually be found to 
give equally good vision. If this is not the case, there is reason 
to suspect tliat there is move latent hypermetropia in one eye 
than in the other, which can be determined when tlie eye is 
under atropine. This test may be recorded, in a suppositious 
case, as follows; Reads Jaeger's No. 1, at eight to twenty 
inches, with + l.OO over distance glasses. 

The accommodation begins to fail, to a perceptible degree, 
at 40 years of age, and is usually completely lost at 55 to 65 




years of age; hence convex glasses of gradually increasing 
strength are usually required for reading after tlie 45th year. 
This loss of accommodation is usually in exact proportion to 
the age of a patient ; so that, the age being known, the glass 
can usually be selected at once. At 45 a patient usually 
requires + 1.00*, and at 50 years of age + 2.00", lor reading, 
when no refractive error exists in eitlier eye. 

The lailure of accommodation from age is called "pres- 
byopia." 

8. Tests fob Hetekophoria in Accommodation. — After 
the reading-glass has been carefully determined the muscular 
tests for heteroplioria should be made at the reading-point witli 
the correcting glasses on. These are called "tests in accommo- 
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rfa^wwi," and are made on the same principle as the tests for 
esophoria and exophoria, aheady described, except that, in 
place of the candle at twenty feet, the line-and-dot test of von 
Graefe at fourteen inches is commonly used. 

A more convenient method is the metal plate with a cross 
upon it, which is attached to the phorometer (Fig. 19). 

The description of the various tests, already mentioned, 
will enable the reader to fill out the following blank. This is 
similar to one used by me to record the results of examinations 
of the eyes of my own cases. 

,189 

Mr 

Residence , 



'■< 



Esophoria In avcommod. 

Exophoria In accommod. 

Abduct Adducf, . . 

Hyperphoria, i?., L., . 

Surmmduct., i?., Z,., . 

With red glass 



Glasses ordered for distance : 

0. I). . 
0. S. . . 

Glasses ordered for reading : 

0. I). . 

Ophthalmoscopic exa m i nation 



Now, when we have carefully examined our patient re- 

' specting all the data indicated in the preceding table, are we 

safe in passing an opinion respecting tlie condition of the eyes] 



I would again sav ''No." 



9. Atropine Tests. — Wo have now reached a point where 
we sliould iuhninister atropine to the patient. I usually employ 
a solution of gr. iv of sulphate of atropine to an ounce of dis- 
tilled water. This can be kept constantly in the office in a 
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pliial with a rubber top dropper substituted iu place of a cork. 
A drop or two in each eye will suffice, in most subjects, to dilate 
the pupil widely and to paralyze the power of accommodation 
of vision for near objects in about three hours. In occasional 
instances it becomes necessary to keep the patient under its 
influence for several days, but this is not tlie rule. 

In cases whei-e it is inadvisable or extremely inconvenient 
for the pitient to use atropine, homatropine may be employed. 
In at least 75 per cent, of my cases I have found it fully as 
efficient and satisfactory as atropine for determining latent 
errors of refraction. As tlie effect of homatropine is practically 
gone in twenty-four hours, the advantage to the patient is con- 
sidemble. I usually employ a S-jier-ceut. solution of hydro- 
bromate of homatropine. This should be dropjied into the eye 
three or four times at intervals of fifteen minutes, in such a way 
as to allow it to flow over the cornea. Half an hour after the 
last instillation the loss of accommodation is usually complete. 

Wlien sufficient latent errors of refraction are disclosed, 
after tlie employment of tliis drug, to justify a doubt regarding 
the full extent of the refractive error thus found, a solution of 
atropine may, if deemed wise, be instilled into the eyes of the 
patient later, in order to eliminate any possible question regard- 
ing the refraction. 

It is well to caution the patient, after using atropine, that 
he may possibly suffer from the sunliglit, and that colored 
glasses will relieve iiim of this annoyance. It is also host to 
tell him that his vision may become very blurred for distant 
objects, in case he is far-sighted; and that, in any case, he will 
be unahh to vend or /o vfri/e by the aid of vision ivithont glasses 
for several days. I liave known hypermetropic patients to be- 
come greatly alarmed at the rapid loss of vision which has fol- 
lowed the use of atropine, all of which could easily have been 
avoided had they been prepared for it by timely words of expla- 
nation. It is always well to explain to far-sighted subjects the 
difference between "manifest" and "latent" hypermetropia, and 
to make them intelligent as regards the eft'ect of atropine upon 
the ■■ focusing" muscle before you administer it. If tliey are 
forced by their business to use their eyes for near work, while 
under the influence of atropine, a pair of cheap glasses may be 
given them for temporary use wliile under its influence. 

I cannot impress too strongly upon the reader the necessity 
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of usiii'; atropine upon a patient (if youug) for diagnostic pur- 
poses when an error of reflection or of accommodation is sus- 
pected. Personally I do not regard an exammation as complete 
wiOtoiU it. It solves the question of tlie presence of latent 
hypermetropia, — a very common defect and a very serious one 
(froni the stand-point of the neurologist), if allowed to go un- 
recognized. It reveals the existence of a previous ciliary spasm. 
It oflen arrests headache as if by a magic toucli, and solves the 
nervous origin of many other similar symptoms. 

Patients wlio boast of their acuteness of vision and who, 
apparently, justify tlieiv statement by reading test-tyjie at a dis- 
tance, without the aid of glasses, are often astonished and some- 
times alarmed at tlie immediate loss of this power, which is 
brought about by the use of atropine. This sui'prise is liciglit- 
ened when (by tlie use of projjer lenses) their power of vision 
for distance is immediately restored, and they become conscious, 
for the first time, of tlie miiscnlar effort wlrich they have been 
compelled, in tlie past, to exert in order to see without them. 
I shall never forget, personally, the sensation which 1 experi- 
euced of "seeing without effort" when a latent hypermetropia 
was discovered in ray own eye and corrected by glasses. 

These experiences are well-known facts among oculists, 
but to the profession at lai-ge tliey often occasion as much of a 
surprise as to the patient. 

I could point to case tiher case, in my own experience, 
where the cause of neuralgic attacks, excruciating headache, 
vomiting, extreme nervousness, and many other symptoms (not, 
apparently, connected with eye-defect) would have remained 
unrecognized if atropine had not been employed. There is a 
rule among most oculists, — viz., to give to a hypermetropic pa- 
tient the strongest convex glass with which lie can comfortably 
read the normal test-ty])e (xx) at a distance of twenty feet. It is 
impossible, in many cases, to decide this fact without atropine 
or an ophthalmoscope.' The former metliod is the best one, 

' Tbere are two nourt'ei or error wliicb arc posslbli! lu nil ophtbalmoBcopic eiimina- 
tluni oa a >l«p toward the d«termlriallou »r rerniclloa. Tlie flrat of these 1> thai tbe 
observer dih; not be able to perfectly relax his owu accammoilBtlou while using tbe luatro- 
ment. Moit ocullaU or large eiperlonue believe Ibat tbey uui do ihis with certainly, — a 
liellef wblch li, perhaps, not alwayairell founded. Tbe secoud flourcc of dan^r lies Id 

tbe accomroodallon of tbe patient. This cannot always ■-- —■---■ ■- ' ■' — -■— 

patlcDt to look at an object twenty or more feet dlHtant fro 

mlstahes In the detenninallon of refractive errors by tbe ophtlmli 

IVequent than are generally supposed. For the post twelve years I liave eiarolQed the eyes 

of almost every patient Intrusted to my care by tbe aid of ibe tMt-lyiw, after the pupils have 
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because the accommodation of the oculist, as well as tliat of the 
patient, has to he excluded in the latter, and it has the advan- 
tage that it can be employed by the general practitioner as well 
as by tlie speciaUst. 

It is well known and generally acknowledged, to-day, that 
tlie ophthalmoscope is not an instrument of precision when the 
refraction of an eye is to be positively determined. Tlie greatest 
opitthalmoscopist of his day, in this country, tried, some yeai-s 
ago, to determine the refmction of the writer's own eyes by this 
instrument, and made a dismal faihu'e, as he himself liad to 
confess after atropine was employed. 

Now, after the patient returns with widely-dilated pupils, 
the physician siiould carefully repeat each step of the previous 
examination. lie should record the results of these tests and 
then compare them with those obtained before atropine was 
employed. If the eye is a normal one the vision will be — 
after atropine has been used, as it was on the first examination ; 
but, when an error of refraction or accommodation exists, 
changes of a greater or less degree may be noted. He may 
find, moreover, that the power of adduction and of abduction 
of the eye will be modified in some patients by tlie action of the 
drug upon tlie accommodation of vision, and that a different 
degree of heterophoria may be detected. He can now decide 
telligently as to the glass which is best adapted to restore 
vision for distant and near objects in each eye of the patient, 
and he ia prepared to advise the patient resj>ecting the use 
of the glasses selected.^ He can decide, also, respecting the 
question of the utility of prisms or of tenotomy, if the patient 
has marked manifest heterophoria. Yon can judge move accu- 

been fullj dllsted b^ stropine. I am not Bvare that I have ever lost Uie conflderice of a pa- 
•iUeDl bjtb« UK or this drug. In my experieuce latelllgeiit peraoni are aJwnfs willlug tosub- 
~Ulo a temporar)' lui-onveuieui'e fur Ibe purpoae of obMaiag poiiliM information respecUng 
\J point that If deeniad or ftcleutlSc value In relation to tbemselvea. 1 have persoDolly 
me to rvpard tbo oph'UiBlninsi.'Ope as an unreliable Initrumrnl for the determination of 
tefnK-tlon, !t« uao la r«ndered compnluiry, however, lu very young children and In thoae 
wbo, from l;;nonnce or feeble-mlndedncH. are unreliable in tboir reading of teBt-tjrpe. It 
Ja generally accepted, furthermore, among our besl ocuilsls, that aatlgmatlsm (a recf^lzed 
i«onrc« of nervous perploxlty) Is always estimated more accurately witli the pupil widetj 
,dUaled bj atropine than witli tbe uonnal pupil. The reasons which I have already given 
at aufflce to explain why tbe lue of atropine coititltulei a most important prellmlnarr 
^^^_--p to the cletectiou and eetlitistlon of any error in the eye-niuHlea, although inaiiy other 
^tigumenta might be brought forward to prove It* adviiablllty In tome subjecta, 

' The advisability of a full correction by elaases of eiistltig liypcrmetropla can only 
b« decided after the condition of tbe patient, hli age, lil« susceptibility to reflex Irritation 
from eye-itrain, elc,, have been carefully considered. It la not usually advisable to force 
k young subject to wear a glass which fully corrects the laCenf bypermetropla. 
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rately respecting tlie proper angle of the prism reqiiii-ed, in case 
their use is indicated. 1 would caution you, Iionever, against 
deciding tliis latter point before ihe error nf refraction (if such 
exist) is vorrected. I liave seen patients who gave evidence 
of marked hetevoplioria (5° to 8°), wlieii the retractive error 
was unroiTected, exliibit no sucli delect wlien glasses which cor- 
rected that error were worn. Prisms, in such a case, would 
intlict injury upon tlie patient rather tlian att'ord relief. 

I would remark tlmt views which are liure advanced re- 
specting the dependence of abnormal nervous plienomena upon 
eye-defect are not new. Tliey ai-e in antagonism, however, to 
those of some authors, and have been more or less actively 
combated of late, especially in regard to eye-defect as a cause 
of chorea and epilepsy, 1 do not think the relationsliip between 
eye-strain and attacks of headache or neuralgia can be denied, 
although it is only hinted at by Anstie, and is omitted by most 
authors wlio have written on the causes and vnvit of these dis- 
tressing maladies. Some of our best neurologists, as well as 
most oculists, are now investigating with renewed interest not 
only the ametropic conditions of the eye, hut also the eye with 
heterophoria. 

Facts are being daily substantiated beyond dispute which 
met with ridicule some years since. Every day, in my own 
experience, I am strongly impressed with the curative effects 
of glasses in various forms of functional nervous disturb- 
ances. In my opinion, the neurologist of to-tlay who lails to 
familiarize himself thoroughly with the examination of the eye 
omits an evident line of duty both to himself and his patients. 
No neurologist can send all of his cases to an oculist for an 
opinion, and, even if he could do so, he should, at least, be able 
to verify the opinion thus gained respecting the refractive errors 
found and tlie state of the eye-mnscles. He requires a case of 
lenses and prisms in his office as much as an electrical outfit, 
and he should know how to use both, — the one as an aid in 
diagnosis and both orten as a means of cure. Personally I have 
come to regard the examination of any patient sent to me as 
incomplete until I have tested the state of refraction and acco^~~ 
modation, and examined with care the condition of the ocuHl 
muscles. This view has not been hastily formed, and my dai 
experiences confirm me in it. I believe the time will come win 
the tests employed in eye-examinations will rank In importaiM 
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in ueurology ivith the knee-jerk test, nliicli for generations, as 
Gowers remarks, 8ira|)ly "ninused school -boys." 

10. The Investigation of Latent Heteropuoria by 
Prisms. — To obtain a clear insiy;ht into tlie form of Iietero- 
plioria (p. 35) that exists in any given case requires lejieated 
and careful examinations. To determine tlie exact extent of tlie 
heterophoria is even more difficult, because many patients dis- 
close at first but a small part of the muscular anomalies that 
exist. 

The hetevoiihoria that is rapidly disclosed during the first 
examination, or before ijrismatic glasses are worn by the patient, 
is usually designated as the " manifest " lieterophoria ; that which 
remains undi.scloscd until the patient is aided by prismatic 
glasses to abandon his unconscious habits of adjustment (en- 
tailed upon him by the muscular anomalies of his orbit) is termed 
" latent " heterophoria. 

It is with latent heterophoria that we have to deal, if satis- 
factory results are to be obtained in cases of intractable nervous 
diseases, — such, for example, as epilepsy, chorea, insanity, 
insomnia, chronic headache, and extreme neuralgias. 

Whenever a patient presents himself for the first time at 
my office, considerable care is always exercised in studying the 
posture of the head, tlie expression o( the eyes, in watching for 
tremulous movement or motion of the eyes in any direction, in 
studying the position of either eye when shielded behind a card 
(exclusion test), and in observing the effect of a red glass placed 
before eitlier eye of the patient. 

These tests have been fully described in preceding pages. 
They often afford very valuable information resi)ecting the 
heterophoria that exists. 

Again, after the refractive errors have been fully deter- 
mined under atropine, the proper glasses placed before each eye, 
and the adduction, abduction, and sursumductiou taken under 
such conditions as are most favorable to the patient, it is well to 
study the power of the individual eye-muscles as a further guide 
to latent heterophoria. 

I always regard a loic abihidion (less than 5°) as peculiarly 
significant of a latent esophoria. A marked difference in the 
tnraumdiwtion points toward a Intent hyperphoria, A very 
/tigh ahditction (more than 10°) with a rather low adduction 
justifies a suspicion of latent exophoria. 
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Patients who show an esophovia at distance and an i 
opboria in accommodation, or vice versd, are always to be 
suspected of concealing a latent hyperplioi'ia. 

Too much care cannot be exercised in |mtients of this class, 
prior to tlie performance of graduated tenotomies for the cor- 
rection of the manifest heteroplioria at distance. 

Prismatic glasses are not only inadequate as satisfactorv 
remedial agents in most cases, but they may be positively in- 
jurious to certain classes of patients. Strict limitations upon 
their field of usefirlness (not generally taught) seem to be 
rendered probable by late investigations. 

A careful study of the different movements of the eyeball, 
and of tlie combiruition of muscles required to produce some of 
these must impress even the most casual reader witli the idea 
that an agent (such, for example, as a strong prism) which tends 
to restrict the movements of any one muscle may do harm if 
persistently worn. Some patients are jjeculiarly susceptible to 
such influences. 

I have encountered a large number of patients wliose eyes 
refused to tolerate a prismatic glass. Their symptoms were at 
once made worse whenever they attempted to correct an existing 
muscular anomaly by wearing a prismatic glass. On tlie other 
hand, many patients are benefited at once by the use of prisms, 
and sufl'er no inconvenience of any kind from them. What 
are "e to infer from this statement! Are we to surmise that 
the prisms were either injndiciously selected or improperly 
placed, simply because the patient could not tolerate tliem 1 I 
think not. Such migiit possibly be the case in tlie hands of a 
novice, but presumably it is not the case in the experience of 
one skilled in eye examinations. My own experience in many 
instances has shown me that a tenotomy of the muscle exhibit- 
ing the greatest tension has been followed by a complete cessation 
of the nervous symptoms for which the patient sought relief, iu 
spite of the fact that prisms prescribed to correct the same error 
have proved intolerable to the patient, and have markedly 
aggravated the symptoms. 

As the development of a latent heteroplioria often con- 
stitutes the basis oi' successful treatment, it is vitally important 
that the information gained shall be positive and beyond cavil. 
I deem it important, therefore, that the reader shall grasp thtt 
principle upon which prismatic glasses are employed as aids % 
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diagnosis and tlie necessity of having, as part of the office equip- 
ment, a large stock of prisms of various strengths, with their 
bases lateral and vertical, as well as au assortment of inter- 
cliaugeable liames, into which tliese prisms cau he inserted or 
removed, according as the investigator deems wise. 

As many patients under observation wear spectacles for 
various refractive conditions, many of the fmmes used in my of- 
fice are furnished with short hooks instead of bows, so that they 
can be easily attaclied in front of the spectacle-fmme. The 
prisms and frames for ray office-work are of uniform size ; but 
the frames should have a variety of nose-bridges and should 
vary more or less in tlieir pupillary distances. 

As these frames are often loaned to patients for a period 
varying from a few days to a few weeks while complex problems 
in heterophoria are being investigated, and as a lai'ger assort- 
ment is necessary to fit each individual face, the number re- 
quired by a specialist in this work is naturally great. It is my 
custom to have them provided with extralong screws so as to 
facilitate the changing of prisms in the frames from time to time 
without losing the screws. 

In investigating a difficult problem of latent heterophoria 
by the aid of prismatic glasses, too much stress cannot be laid 
upon the statement that tinder no circmnsiances slioufd a jirisjii 
be given to a patient wliicJi fully correHs the heterophorUi dis- 
closed bif that patient. 

Prismatic glasses should be employed simply as aids in 
diagnosis; and the strength of the prism should be increased 
from time to time only to an extent that partially corrects the 
heterophoria that is disclosed. 

Let me cite an example: A patient, who is wearing a 1° 
esophorial prism, discloses on tests 3° of esoplioria with an ab- 
duction of 5°. It would now be safe to increase the esopliorial 
prism to 2°, because tlie patient would still disclose 1° in excess 
of the prism and his abduction is 3° below the normal standard. 
Should the patient after wearing a 2° prism ibr a short time dis- 
close 4° of esophoria with an abduction of 4*^, the prism might 
safely be increased to 3°, Thus, IVom day to day, according to 
circumstances, should we follow up by prismatic aid a hetero- 
phoria of the patient as it is disclosed. 

There is another point that should restrict us in too rapid 
wse of prisms, — i.e., the inconvenience which some patients 
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exiK.'iieiice in walking and estimating distance when prisms aie 
worn. Tills rapidly subsides in most subjects; but it is wise 
to caution a patient when prisms are first worn to be careful 
in ^oiiig downstairs, or stepping over a curb, or in looking 
downward while walking for tlie first few days that they are 
worn. 

Wlienever latent hyperphoria is suspected and prisms are 
being used as an aid in disclosing it, it should be remembered 
that each (legre« of liyperphoria is of much greater clinical im- 
portance than tlie same amount of esophoria and cxophoria, and 
that H half-degree surplus in excess of tlie prism would justify 
its use in most cases. 

In ail cases of hyperphoria the difference in the sursum- 
duclion of the right and left eye should be double the amount 
of the prism worn, in order lo justify its use for any length of 
time. For example: a patient wearing a 1° prism for right 
liy|K'rpliorin shonUl disclose, when tests are made with his 
prism on, at least 14° of right hyperplioria and the right ! 
aumductioii should be at least 2° more than the left. 

AiHitlier point of value may be here suggestive, — i.e., tha 
all tests niadi" by the phorometer upon patients that are v 
iit^: pi'isms mIiuuM Ik; made with the prisms on rather thai 
when I licy are nwoved, the strength of the prism being allowe 
lor wlicn the helero|)lioria is recorded, and whenever the i 
duclioii, abduction, and snvsnmdiictiou are measured. 

It is the custom of many oculists, I find, to remove a prism 
frem a |mtient before tests are made for heterophoria. Tliis is 
undoubtedly u mistake. It forces tlie ^mtient to suddenly 
and unconsciously attempt Lo adjust for part or all of lis 
heterophoria. Somolinics this may produce serious nervoui 
symptoms on the |>art of a juitieiit. I recall a case of a patieofl 
wlio had gradually be(;oiiie accustomed to the use of a 4° hy' 
perphorini prism, and who showed a surplus of nearly 2° ovei 
tlial prism, lie had worn l\u-' prism for some weeks with grt 
romfort, and was on the eve of a graduated tenotomy for it^ 
relief. At the earnest reijucst of his betrothed lie was iwrsuadw 
to di«peiiHe with his prism while attending a social gathering^ 
lie rapidly beciime ill. and witluii two lioura fell nnconscioui 
tiauMUg great alarm to liis family and friends. 

I liHVtJ IVeipiently known hu epileptic, who had been fre 
htim eonvulnive seizures for a long time, to have a severe fit on; 
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the vemoval of a prism upon whicli he had been resting witli 
comfort. 

From wliat has lieen already stated, it must be evident to 
the mind of any candid render tliat tlie metliod liere advanced 
of developing latent heteroplioria does not justify the criticism 
which lias been heretofore too frequently made by ocuUsts of re- 
pute, that patients are " forced to adjust for prisms that are not 
indicated, and that heterophoria is created rather than relieved" 
by the methods liere advocated. 

There is a practical and important field for prismatic 
glasses. Tliey may be loaned from time to time to patients for 
the purpose either of verifying a diagnosis or of developing a 
latent muscular error wliicli tlie pliysician may be led (by re- 
peated examinations of the patient) to suspect. AViien they 
are well tolerated tlie physician may often learn a great deal 
by their protmcted influence. Wlien they are not well bonie, 
it is advisable, as a rule, to discontinue tlieir iise at once. It is 
often wise to prescribe a prismatic glass, also, for a class of 
patients wlio are unable (for one reason or another) to submit, 
at the time, to tenotomy. 

Sooner or later I find that such patients usually return. 
As a rule, they do so for one of the following reasons : (1) be- 
cause they have developed an additional latent muscular 
error, whicli tlie prisms naturally failed to correct; (2) because 
they do not tolerate tliom well, and are made decidedly worse 
by their use; (3) beeaiise tliey prefer a tenotomy to the incon- 
venience of a glass whicli lias to be constantly worn ; nnd (4) 
because they suffer from eye-fatiyiie on account of the disturl)- 
ance to co-ordinate movements of the eyeball. There is no 
doubt that very many persons witli nervous diseases are mate- 
rially helped (if not indirally cured) by the aid of prismatic 
glasses; but the (]ucsti(iii luiturally arises to ray mind, in this 
connection, " Would they not have been more rapidly benefited 
and permanently relieved, with far less inconvenience to the 
patient, by tenotomy t " 

The view is held that n gnuhiaied or complete tenotomy ia 
Uie only means of peyvwneJifly reUev'tng ahvonnal tension of a 
mnacle in the orbit. There are only two ways of overcoming 
an abnormal tendency of the visual axes to deviate from paral- 
lelism whenever the eyes are directed upon an object more than 
twenty feet off. One of tliese is by the aid of a prism : the otiier 
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is by tenotomy of the muscle which 
directly aids in producing and per- 
petuating the deviating tendency. 
Whenever prisms are prescribed they 
afford relief practically in the same 
way as a "rubber muscle" does in 
orthopaedic surgery; in other words, 
they compel the muscle which is op- 
posed to the base of the prism worn 
by the patient to overcome the an- 
tagonistic muscle, and also to so 
adjust the eye as to compensate for 
the refractive effect of the prism. 
They practically act, therefore, as a 
" pulley-weight," — a mechanical de- 
vice seen in all gymnasiums. Now, 
if the wearing of prisms had no 
deleterious action upon those par- 
ticular muscles, which, in each case, 
are not at all at fault, and if they 
invariably exerted only beneficial 
eflfects, this principle of treatment 
could be more generally applied with 
benefit. Even then the existence of 
latent heterophoria might, unfortu- 
nately, remain unrecognized for a 
greater or less period of time, pos- 
sibly to the serious detriment of the 
patient. On the other hand, if it 
is satisfactorily demonstrated that 
tenotomv has been rendered a safe 
and accurate method of correcting 
muscular anomalies in the orbit, a 
fact has certainly been noted that 
opens a new and shorter route to 
relief. Such a step enables us, more- 
over, to decide the question of latent 
musciihir defects in any given case. 

It mav be an aid to the reader 
to keep on hand some blanks such 
as are used by me in my office for 
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recording my cases. It allows the tests to be recorded for a 
number of days on the same sheet, which can then be filed. It 
was designed by me for neurological cases only ; but it is capable 
of modification by specialists in other lines. I employ occasion- 
ally certain pasters over the epileptic headings when I wish to 
record the dates and character of some other forms of nervous 
attacks. 

Bilateral Deviations of the Eyes in the Vertical 

Meridian. 

Within the past two years the attention of oculists has 
been drawn by my friend, Dr. George T. Stevens, of New 
York, to certain abnormal conditions of the orbit in which 
both eyes simultaneously tend to assume too high or too low a 
2>lane in the orbit. To these conditions he has given the names 
" anaphoria^^^ " kataphoria^^^ " anatropia,^^ and " katatropia " 
(see page 35). 

For the determination of these conditions Dr. Stevens has 
devised an instrument, known as the tropometer (Fig. 20), 
by which the absolute arc of rotation inward, outward, down- 
ward, and upward can be scientifically measured, of either 
eye independently. As it is likely to prove of great value in 
future work, it may be well to give a description of it and its 
working. 

This instrument consists of a very ingenious head-rest, by 
means of which the head of the patient can be placed in the 
same relation to tlie instrument at every sitting. The eyes are 
maintained upon the proffer plane by this head-rest, because 
the head can be adjusted accurately and made absolutely 
immovable. 

A wooden bar for each patient is first slipped into the 
head-rest of this instrument. Upon this the teeth of the upper 
jaw of the patient rest, while the forehead is pressed tightly 
against a supporting band of iron and retained there by an iron 
loop screwed tightly to the occiput. There are also two other 
fixed points of metal in the head-rest, one of which should 
touch the point between the eyebrows (glabella) and the other 
the upper lip at its junction with the nose. 

The importance of immobility of the head and the fixed 
relationship of eacli eye to the barrel of the instrument during 
the examination of the patient is vital to accurate measurement 
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o{ the various rotations of either eye that are to be measured 
and recorded by this instrument. 

The instrument itself consists of a metal barret fitted ou 
one end with an adjustable eye-piece (into which Uie pliyskiaa-a 
looks) and ou tlie other end with a square box containing Itl 
Ibrty-fivc degree prism. OpjKisitc the center of this prism isi 
hole into n-hich the patient gazes with the eye to be measured.'! 

The opening for the eye-piece is at right-angles to tbel 
o{>euing into which the patient looks; hence the barrel of t' 




instrument stands at rij;ht-angles to the liead-rest when in \ 
and the physician sits at the right-hand side of the ]>aliei 
Within the eye-piece of this instrument there is placed a 
cure/iiJli/ graditatiU scale. To the center of this scale a reflec- 
tion of the coniea of the eye under observation is first made to 
accurately correspond. The patient sliovdd he placed in a 
window, where a strong light falls npon his fare, before the 
head is perfectly adjnsted and made immo%'ahle. This bright 
illnmination enables the physician to see the eye very c" 
the barrel of the instrument, after the eye-piece is prop< 
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focused. The edges of the cornea are first made to correspond 
to the two dark lines in tlie eye-piece by sliding the instrument 
forward or backward on the stand and raising or lowering it by 
the set-screw. The patient is then instructed to Jooh as far 
upward as possible, and the point on the scale is noted that 
corresponds with the upper edge of the cornea (the movement 
being reversed in the instrument). In the same way the patient 
is instructed to Jooh as far downward as possible, and the arc of 
downward rotation is measured. In making the latter test the 
upper eyeUd must be raised by the examiner in order to see the 




Fig. 21.— Tropometer Scale. 



edge of the cornea. The scale is then turned at right angles 
and the arc of rotiition, nasal and temporal, measured in a similar 
manner. A number of tests should be made upon eacli patient 
before any definite conclusions can be drawn from them, for, 
until the patient fully understands what is required, a slight 
effort to turn the head or a neglect to exert the full power of a 
muscle may make the records inaccurate. 

The instrument is yet too new to allow any one to state 
positively the normal arcs of rotation ; but the tests of a large 
number of cases in my office seem to show that the following 
figures are to be expected in the normal eye and that any marked 
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dcvintion from them is abnoimai: UpiPttrd rotfttioa, 32*; dm 
ward, 45* to 50°; Tiasal, 55°; temporal, 50*. 

Mkasithkmekt and Recobdikg of the" Visual Field. 
Tlie i»erimeter is an instrument used to determine the ex- 
tent of the visual field. There are various forms of instrumeuta 
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sn; otber chart may be lued, or, ir no chart 1> at hand, a blauk abeet or paper will 
nerve the purpose, becaase the suKieofthe gradaal^ arc la always ahown liy the 
poeitioD of the index-bar^ when the EmenKin chart ia used, it U to be placed 
under the ladei-bar with the bale toward the patient and aesloat the brau guide 
(S). There it la held b; meaae of tbe apriiig clip! (5, S). In thla poelUon eTerr 
portion or tbe Oeld a« repreeented upon tbe chart will be oppoalte tbe corre- 
epondlne portion ot the fleld of the eye under obaerratlon, and conaequeutl; 
there will be no daa|;er of recording; an obaerratloD upon tbe wrong elde of the 
chart and thereby I'everehig the field. 

Tbe ails {A) la hollow ; >o that, If dealred, the obaerrer may keep watcb of 
tbcpatieaCa eye through the opening. At tbe axis la a graduated circle (Jf), the 
poaltion of which ia fixed, while around 11 rerolve two pointers (F, F), which are 
fixed to the arma of the arc. 

The readings ahijwn on the graduated circle should correepotid exactly with 
those abown upon the chart by tbe Index-bar. By means of tbia additional Index 
the obBervatlona, aa taken upon tbe chart, may be verified ; and. If by accident tbe 
Index-bar is moved from Its proper poaltloti, tbe true position may always be found 
by a comparison of the two scales. If the recording apparatua should be broken 
by any accident, tbe degrees could be read upon the graduated circle and noted 
upon tbe chart In pi-eclsely the same way as with perimeters of the ordinary form 
which are not provided wltb a recordlug apparatus. 

devised for tliis purpose, but the best consists of a graduated 
arc, revolving about the center of a small graduated circle. 
The chin of t)ie patient is placed upon a rest, adjusted so that 
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the eye to be examined is at the center of the large arc. The 
vision is then fixed upon the center of the pivot ujron which 
the arc moves. This is often hollow, to enable the examiner to 
see that the eye of the patient does not wander. A small, 
white disc' on the end of a rod is then moved along tlie arc from 
without inward until observed by the patient, and the point at 

re and record the visual areas for 
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wliicli it is Hist seen is recorded on a printed cliart, arranged to 
correspond to tlie scale on the perimeter. The arc is then 
moved to each meridian in succession, and the extreme point of 
vision marked in each, nntil tiie circle is completed. 

A line joining these points on tlie chart will define the 
"field of vision" in the examined eye, the other eye being 
covered dnring the test. 

The extent of the visual field in health will depend some- 
what upon the formation of tlie face, as a prominent nose, over- 
hanging brow, or high cheek-bone will limit the field to some 
extent. Tlie white areas in Fig. 24 give the avemge limits of 
the normal visual area of each eve. 




kvn- 



The ordinary physiological limits of tlie field are about as 
follow : Outward, 90° ; outward and upward, 70° : upward, 
50° ; upward and inward, 55° ; inward, 60° ; inward and down- 
ward, 55° ; downward, 72° ; downward and outward, 85°, 

The later types of perimeter have an iiutontndc-regijftrait 
attachment tiiat saves the operator raucli time and trouble. 

Diagnostic Attitudes of the Head and Peculiar Facial 
ExpBESsiONS Caused by Maladjustment of the Eyb- 

MUSCLES. 

An expert in the testing for and correcting of anomalies im 
the muscles of the orbit is ortou materially assisted in makmgip 
diagnosis and deciding upon his line of treatment by the i 
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pression of the patient's face and certain peculiar and jiersisteiit 
attitudes of the iiead. In certain cases veiy complex eye- 
problems are made far more simple in their solution by a study 
of the face and posture of the head than the records of the case 
would at first indicate. 

For example, some extreme cases of double convergent 
squint are not in reality due to any abnormal condition of the 




A MAKKED HTTEREBOrHORIA. 

of hyperphoria. 

, internal or external recti muscles, but rather to a defective jpoioer 
of rotation of both eyes upward or downward. In such cases 
any oi>erative steps upon the inside muscles are apt to be neg- 
ative in their immediate results and ultimately an injury to the 
patient. In patients ot this type the tropometer materially 
assists in making a diagnosis. 

There is no field in surgery to-day that is complicated with 
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■ greater difficulties, and in wliich greater precautions against 
mistakes liave to be taken, tlian in scientific attempts at cor- 
rection of extremely "cross-eyed" patients. 

The experiences of oculists, as well as those of the general 
practitioner, confirm tliis statement, as the percentage of accu- 
rate adjustment after squint-operations is not large and extreme 
overcorrections very common, even in the hands of skillful 
operators. 
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The few hints that are given here will, I trust, aid the 
reader. 

(A) A PERSISTENT TILTING OF THE HEAD TO ONE SIDE usually 
justifies the suspicion tiiat one eye tends to rise higher than its 
fellow, — the condition known as hyperpJioria. The head is 
usually inchned toward the side opposed to the high eye, tlie 
explanation of this being that the liigh eye tends to see an 
image lower than it should be and the low eye an image higher 



»^' 



FiS. ZT.— BlzTlteH I 
The tllUng of tb 



^ I 

II SuHR ESOFllORIA (LATENT). ^^H 

.1.1........^ hiimruliui'ial Is aulle miirhed. ^^^ 



i>pi^rpl>ui'la) Is quite In nrhed. 



than it should be. By tilting the head toward tlie side corre- 
sponding to the low eye, the patient is enabled to bring the images 
more nearly to tlie same plane and to fuse them with less effort. 
The condition of hyjierphoria in these patients may not he 
at once disclosed by the phorometer (Fig. Vi) even when the 
head of the patient is placed in the correct position; but it 
should be diligently souglit for on several consecutive days, and 
any marked difference in the power of sursumduction in the two 
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eyes should always be carefully noted (see jmge 46). Somt 
times, by the judicious wearing of prisms for a time with thi 
base up or down, a hyperphoria that ivas at first totally latent 
may be discovered ; in which case the difference between the 
sursumduction of the right and left eye will be double in 
degrees the amount of hyperphoria corrected by prisms. 

I would caution the reader against too hastily operating 
upon the lateral muscles of a patient who has persistently carried 
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Hie iiead to either side. The conection of the latent hyper- 
phoria alone will often be followed by a marked improvement 
in all of the eye-tests, irrespective of what anomalies of adjust- 
ment tlie patient at first disclosed. 

{B) In typical cases of eaophoriu there is a peculiar intense 
EXPRESSION OF THE FACE, This is liard to describe in words. 
The open and fmnk countenance seems to be wanting; and in 



t^T. 



its place comes an expression that tends to create rather the 
feeling of distrust. 

When the esophoria is extreme and bordering upon a slight 
tendency to squint, it is extremely difficult for these patients to 
}ook steadily in the eyes of any one conversing with them for 

my length of time without looking off or dropping tlie eyes; 

lence the character of these persons is often misconstmed be- 
cause of their physical disability. 



ciUtlng liJpcrplioriB. 




Fig. Eft— Ezfbission or a Patient wi 

The head U illglirlf tilted,— a poatur 



Tliis same tendency to look away is also observed in patients 
with a slight tendency to divergent squint. 

(C) In extreme cases of exopJioria the face of the patient 
has rather a peculiar blank expression. 

Vei7 olten one eye will be observed to wander off toward 
the outer canthus momentarily, wlien the patient is not looking 
Tery intently into the face of the examiner. The typical "wall- 
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eyed " expression, however, is only observed in cases of extreme 
divergent squint. 

(/>) In cases of anaphoria (page 35) the forehead is 

THROWN FORWARD AND THE COIN DRAWN IN CLOSE TO THE CHEST. 

Tiiis gives the patient the appearance of always looking 
out from under his eyebrows. 

Ttie necessity of pnlling the eyes doivn to the normal 
position is greatly overcome by this attitude. It thus relieves 
the strain on the inferior recti muscles. This attitude of tlie 
head has great clinical significance. 

(E) In cases of kataphoria (page 35) there is usually a 
marked tendency toward a frotkdsion of the coin. This atti- 
tude allows tlie eyes to assume a plane much lower than the 
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iml, and the superior recti muscles are greatly relieved 



The Use of the Ophthalmoscope. 



A httle lias already been said, in preceding pages, 
the use oi this instrument for the purpose of excluding or 
detecting diseased conditions of the retina. 

It remains for me, however, to state my views as to what 
I regard as profier limitations upon the use of this valuable 
instrument. 

1. This instrument affords onli/ an approximate and often 
an ermneona estimate of refraction (see page 50), even in the 
hands of those who have the greatest skill and experience in 
it9 use. 

For many years in the past (and still by some ocidists of 
repute) refmctive errors were estimated and glasses prescribed 
by the use of the ophthalmoscope alone, simply because it savi 
the patient the annoyance of having the pupil dilated. 

While such tests often impress the patient with a gi-eal 
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lability on tlie part of the oculist than he possibly deserves. I am 
iBatisfied tliat those who have tlie greatest skill as ophthaltno- 
Iscopists not infrequently make very serious mistakes in esti- 





mating rc'liactioii by that in- 

t_, strument. I have personally 

H encountered so many in- 

I stances where the use of atro- 

V pine has positively demon- 

■ strated such mistakes that I 

I make tliis assertion without 

ll iear of serious contradiction. 

j\ 2. It is unse to eiramine 

j3K tlie retina carefully for evi' 

Yfm Jeiicea of disease, in all cases, 

i 1 1 especially those in which nor- 

I L B mal vision cannot be obtained 

li LI by any spherical or cylindrical 

glass. 

The prognosis in any 
^iven case is seriously modi- 
fied by the detection of or- 
fjanic retinal disease ; and 
the presence of comphcating 
kidney disease, that may not 
fluve been suspected either by the patient or by the physician, 
'is sometimes brought to light by the apiwarance of the retina. 

3. The ophthalmoscope is a valuable instrument in deter- 
mining the refraction of feeble-minded iiatients or of yottng 
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children. Among tliese two classes the use of atropine prior to 
the examination with the ophthalmoscope eliminates one ele- 
mt'iit of possible error, — i.e., the presence of ciliary spasm. 

In strabismic children the determination of the refraction 
of botli eyes and the correction of all eiTors found by means of 
properly fitted and centered glasses should always be done prior 
to any surgical steps for its relief, 

4. The detection of organic changes within the eye 
(whether it be in the cornea, lens, vitreous, choroid, or retina) 
necessarily modifies the prognosis (as before stated) even where 
marked hoteiophoria exists; and, furthermore, in many instances 
constitutcH a bar to operative procedures upon the eye-muscles. 

5, To be skillful witli the ophthalmoscope requires, per- 
haps, greater natural aptitude and exjienence than with most 
instruments. It is not every one who can control his accommo- 
dation at will while using this instrument, — a factor in such 
examinations that may lead to serious error in the estimation 
of rcfmction. 

Most oculists of repute think that they can do this with 
Bomo approach to certainty: but I am satisfied that many fail 
oftcner than they think, and are led into unconscious error in 
using this instrument. I have had many oculists tell me that 
they had found ophthalmoscopic work more satisfactory to 
themselves alter they had lost their power of accommodation 
from age than during their early professional life. 

(i. Tim choice of an instrument dej)end3 largely upon the 
preference of the oculist. While the mechanical construction 
may vary, the gtmenil arrangement and principles of all modem 
instruments arc pmctically alike. 

Fig. 3'i shows one of tlie most popular forms of ophthal- 

^^^^V It consists of a concave tilting mirror, perforated in the 

^^^Br nntor, so that the observer's eye can look directly at the eye to 
^^^™ be examined practically from the iwint of illumination, 
r Behind the mirror is a metal disc, wliich carries a revolving 

■ Ml of concave and convex lenses. These can be thrown at 

■ will behind the {lerforatiou in the mirror for the correction of 
W any vrmv of refmcliou. 

B A Wconvcx lens of two and one-half inches' focus usually 

ft iiCOom]tnnics each ophthnlmosco^ie. for 

■ meUiDil of examiimtion. 



s' focus usually 
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There are two methods of using the ophthalmoscope, — 
called the " diiect method " and tlie " indirect method." 

In either mode of examination the position of the light is 
the same. It should he hehind the patient, on a level with the 
orbit, and aUghtly toward the side corresponding to the eye to be 
examined. The light most frequently used is an Argand gas- 
humer; but electricity may be used if the globe is made of 
ground glass, so that the wires are not seen. 

In the DIRECT METHOD (Fig. 33) the examiner sits in front 
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and a little to the side of the eye to be examined, and holds 
the instrument in the right hand before his right eye in exam- 
ining the right eye, and vice versd. 

With the eye of the physician placed close behind the 
aperture in the mirror, the light is first thrown upon the eye of 
the patient, who is directed to look over the shoulder of the 
examiner at as distant an object as possible. The pupil at once 
assumes a bright-red color, with any opacities of the cornea or 
lens appearing as dark spots upon the red background. 

"Diseases of Ibe Eye "(W. B. Sannder*, 
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Tlie eye of the examiner {tcUh accommodation relaxed) is 
then brought closer to the eye of the patient, until the deeirer 
parts of the eye, blood-vessels, optic disc, etc., are plahily seen. 

In myopic and hypermetropic eyes the correcting leus must 
be placed behind the minor before the details of the fundus 
can be clearly seen. Only a small portion can be seen at once, 
but, by directing the patient to look from side to side, upwai^i 
and downward, every part can be brought into view. 

In the INDIRECT METHOD (Fig. 35) of examination a bicod 
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vex lens is held in front of the patient's eye, when, with tb 
head at n distance of about fifteen inches, an inverted image of 
the/imdiui is seen in front of the lens. 

In this manner a smaller image is obtained than by the 
diitH^t method, but a larger part of the fundus can be seen at 
onco. 

The imago is magnitiml about 6ve times in the indirect and 
fll\ocn to twenty times in the direct method, depending upon the 
iftlVactioii of tlio eye, the enlargement being greater in propor- 
tion to tlio dvpth of the eye. 

Pn)(us mi^ht be written n)K)n the use of the opbthalmq 
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scope, but the size of tliis small volume will not permit of it. 
Ijong-coiitinued practice alone, under a comi>etent instructor, 
can make a novice proficient in its use. 

A novice sliould begin by practicing witli this instrument 
in tlirowing tlie light with rajjidity, certainty, and steadiness 
upon various fixed points, such as buttons on the clothing of a 
subject placed in front of hira, and various portions of the face, 
with the light in proper position ; then by keeping up a steady 
illumination of the retina while the eyeball of the patient is 
slowly moved in all directions ; tlien by attempts to get a 




clear image of the retimd disc of tlie patient with a normal 
pupil. 

The cuts introduced here will doubtless give the reader a 
better geueral idea of the relative positions of the examiner, 
patient, and point of illumination during an ophthalmoscopic 
examination than the prcKicding description. 

In closing this chapter the author feels tliat mucli has 
doubtless been omitted that might prove of material aid to a 
novice in testing the eyes for errors of refraction or anomalies ot 
adjustment of the muscles of the orbit; but it is impossible in 
print to give all the suggestions that clinical work may at times 
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justify, and that experience alone can teach even to those wha 
have given years of patient labor to this field. 

The expert sees at a glance often a suspicion of trouble 
that it may take many vireeks or months to positively demon- 
strate. 

Again, by intuition, he frequently sees and may rapidly 
find a solution of certain complex eye-conditions that have 
escaped recognition in the past by oculists who have ignored 
the existing heterophoria. 

The time is near at hand to-day when scientific men will 
refuse to be satisfied with a cursoiy examination of the eyes of 
any patient for astigmatism, myopia^ or hypermetropia and a 
glance at the retina with the ophthalmoscope. This does not 
now, as it has done in the past, warrant any oculist in dismiss- 
ing his patient with an assurance that " the examination is com- 
plete and final." Such a method of procedure (common as it 
has been in the past) is not complete, nor should it be allowed 
to rest as the basis of a final verdict upon a point of vital im- 
portance to thousands of sufferers from nervous disturbances. 



CHAPTER III. 

EYE-STRAIN AS A CAUSE OF HEADACHE AND 
NEURALGIA. 

With Remarks Conoebnisq the Prevalent Fallacies 
Respeotino tbese Conditions. 

SouE time since I encounteied in my lending the following 
extract fiom the pen of a great French philosoplier : "Nature 
fights with disease a battle to the death. A blind man armed 
with a chib — that is, a physician — comes in to make peace 
between them. Failing in tliat, lie lays about him with his 
chib. If he happens to hit disease he kills disease; if lie hits 
nature he kills nature." 

There is in this charming piece of satire more than a single 
atom of truth. In notliing is it better illustmted to-day tlian in 
the literature of medicine relating to neuralgias and headache. 
There are undoubtedly more sufferers among the community at 
large from these two forms of paroxysmal pain than from any 
other morbid conditions. This statement Is, I think, sustained 
by all carefully prepared statistics. The amount of literature 
which has been contributed to this subject would also indicate 
to the candid reader not only their great prevalence, but the 
peculiar intractability, in some cases, of these types of pain in 
spite of drugs. 

A very large percentage, moreover, of victims to headache 
and neuralgia fail to disclose any positive evidences of actual 
disease, in spite of the greatest care in searching for a cause. 
The affected nerve-trunks, the brain itself or its coverings, the 
heart, the lungs, the kidneys, the liver, the stomach, and the 
intestine, etc., seem in most cases to be capable of jievforming 
their normal functions, save when some temporary disturbance 
(not generally referable to a very definite cause) occurs simul- 
taneously with, or prior to, one of tliese paroxysmal attacks of 
pain. Such disturbances are too frequently regarded by various 
observers as of great significance, but to my mind clinical ex- 
perience teaches us that they are to be classed rather as mere 
coincidences, or as a part of the attack itself 

We, as a profession, have yet much to learn respecting the 
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rtrmoU: tttecU of a disturbed nerroits equUibrium upon the 
organit of Ibe cfaett and abdomen. We bare also, in the light 
of mitdem phyuolo^T, much to unleani. tnanv inherent preju- 
d'u-^m Ut overcome, many clinical conchisions to discard (that 
hare grown upon us from dcfectire babits of rensoning) before 
our patifrtiU can derive the full benefits of our own advancement. 

If we fttort out, for example (as many pliysictans do), with 
the |(remtw; (generally an incorrect one) that every patient ivho 
bait It dJHturlK'd stomach, n sluggish bowel, or clay-colored fceces 
|iriur to, or in connection with, a headache owes bis headache 
dir«!ctly to hiit stomach, liver, or bowel, and must base his re- 
covery up<jii Hi>me drug which shall re-establish their action, 
many iHitientn will liccome imbued with ideas which may. per- 
htt[w, mdr-fiiiitfly imstjione, or totally preclude, the opportunity 
of obtiiiiiinK permanent relief by the removal of a cause not 
nffc^cted by druyH and too ofleii unsuspected by tiie patient. 

Too many medical men ignore the fact to-day that an 
wuhrfj/ing ctuue erUtn in almost every case of inti'actabte neu- 
niJKiH or hcadaclic. 

Yet they Npeak with assurance respecting the clinical sig- 
nlficiincii of some slight draught of nir; look for some trivial 
vxrriH ur error of diet as an important factor; condemn hastily, 
luiii 'in general principles, some acquired liabit whlcli lias been 
lotiTiiled Ity the patient for years witliout apparent injury (such 
an Inliiicco. for example); shift the responsibility from them- 
ttolvcH upon tlint mncli abused organ the liver; and in countless 
wnyd dtriku wildly about with their club of unscientific deduction 
(neroitling to the French philosopher), hoping to kill a disease^ 
wliomi riiuw'fi and nntuit) they may not have very carefully iaJ 
V(«iligiitr-d. H 

.\ hud tooth, imi«irtrd wax in the ear. eyes with defect* 
ivf ii'lWetion, iinpcrferlly balanred eye-musoles, an obsti-uction 
to the piissnge of iiir through one or both of the nasal cavities, 
wmie hidden rectal ivrttiilion. and many forms of i>elvic diseaBe 
too often ivniniu univcognixtHl in many patients as lactors in 
Ottuiting headiu-hc and neuratjfin, while learned dissertations and 
UMt^h'NN mtHlieation are otteiiHl to the jwitieut as n means of^ 

llHnllY H day iwsst'S that I do not see some sufferer of tfai 
tilaw in my otHce. who lias )ms«ed through many years of i 
Oilirfkl Mtirtrriu); f^om fiiequvnt Itctidvrht^ or jiersislent t 




AS A CAUSE OF HEADACHE AND NEURALGIA. Tl 

attacks unnecessarily, simply because tlie exciting cause lias 
eitliev never been sought for or investigated by imperfect 
metliods and willi too little care. 

Headaches and neuralgias may be discussed under three 
prominent classes, — the toxic, organic, and 7'ejiex varieties. Of 
thete the latter is the most common. 

Toxic Headaches. — There is, unquestionably, a certain 
pi-oportion of individuals (wliere hendaclie is a marked symptom) 
that o"we their suffering to some abnormal condition of the blood. 
Among this class of causes we must recognize tlie poisoned blood 
of Blight's disease, the saccharine blood of diabetes, the decrease 
of red and white corpuscles observed in antemia and leucocy- 
thtemia, the blood-changes produced by malarial jwisoning, and 
some typical cases of poisoning by lead, mercury, arsenic, 
alcohol, etc. 

It must be acknowledged, liowever, that sufferers from 
these forms of headache are comparatively infrequent, when 
contrasted with the thousands in which no evidence of actual 
disease can be discovered by scientitic means. Yet sufferers of 
this class are too rommonly encountered to justify the omission 
of a careful examination of the urine in any individual case, — 
an excretion whose constituents decide quite conclusively the 
existence or non-existence of any typical morbid state. If 
deemed necessary, the blood also, and other fluids of the body, 
can be subjected to scientific investigation. It is certainly a 
culpable oversight, in any case wliere headache exists, to neglect 
a careful analysis of the urine. 

Headaches and Neuralgia from Organic Disease of tbe 
Brain, Spinal Cord, or Nerves. — Agsiin, there is encountered a 
class of patients who sutler from more or less obstinate and 
intmctable headache and neuralgia as a result of organic disease 
of tlie brain or its coverings. 

Certain forms of spinal disease are likewise apt to create 
more or less excruciating forms of pain that might easily be. 
and too often are, mistaken for neuralgia in some of its forms. 
These do not, however, as a ride, cause headache, if the spinal 
nerves are alone involved. 

In the cerebral and spinal types of cases the ophthalmo- 
scope becomes a valuable instrument, since it will often show 
alterations in the retina or " disc." Moreover, other symptoms 
referable to the power of motion, sensation, or the special senses 
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are very apt to exist and to point directly to the presence 
organic disease of the nerve-centers. 

While it is advisable, therel'ore, to exclude organic disease 
of the nerve-centers by appropriate tests employed for that 
purpose in every case of intrHctable lieadache or nemtdgia, still 
it may be said tliat such cases constitute but a small proportion 
of those who seek medical aid for the symptoms under consider- ■ 
ation in this chapter. ■ 

Admitting, tlien, the fact that the presence of heaaachM 
and uenralgia may. hi some instances, be but a clinical evidence ■ 
of organic disease, it is our manifest duty in every case to ex- 
clude, as far as it is possible to do so, the existence of organic 
disease in each individual case ; or, if sucli be detected, to combat 
it by wise therapeutic measures. On the other hand, the com- 
parative percentage of sucli cases is too small, and the possibility 
of other causes (as co-existing factors) too large, to justii'y us 
to-day in neglecting to take into account in any case the various 
types of reflex disturbance to the nervous centers which clinical 
experience has shown may both modify and cause severe cranial 
pain or neuralgic paroxysms. 

Reflex Headache and Nedkalgias. — I have deemed it 
wise to insert these ie"' remarks as a preface to this chapter for ■ 
the following reasons : — 

1. Because the profession at large has not, in my opinioEa 
woke up thoroughly to the fact ttiat a very large jjercentage < 
headaches and neuralgias can be relieved, and oilen radicalljl 
cured, without drugs. 

2. Because most of the later contributions to this subject' 
have very clearly demonstrated that the authors of these jiajwrs 
are singularly apathetic to facts that have already passed beyond 
the limits of unsupported theory, and are being recognized by < 
many of the eminent scientists of our day. 

3. Because remarkable cures of headache and neural^al 
are being daily forced upon professional notice, wliich have been 
brought about solely by the removal of some source of reflex 
irritation, — such, for example, as decayed or ulcerated teeth, a 
deflected nasal septum, and errors of focus or of the muscular 
adjustment of the visual apparatus. 

4. Because any new therapeutic measure meets with fat 
less opposition than does tlie introduction of a scientific methodj 
of search for obscure causes of disease. The public 
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educated to want drugs aud doctors to rely too much upon tliem. 

5. Because many of the older views respecting the under- 
lying factors of disease are destined to be overtlirown by many 
of the later discoveries in physiology, bacteriology, etc. 

6. Because all views not in accord with popular belief are. 
constantly being misrepresented, misunderstood, and misapplied 
by those who either do not wish to know them (from personal 
prejudice) or wlio have had little practical experience in the 
methods advocated. The history of medical progress is replete 
■with examples of violent opposition to all innovations, — such, 
for example, as vaccination, listerisrn, ovariotomy, etc. 

7. Because scientific methods of precision require a special 
training of mind and eye and hand not commonly required of 
undergraduates in our medical schools. 

Not long since I received a letter from a physician (who 
had asked of me some suggestions respecting the ocular treat- 
ment of a case that had proven intractable to all medical agents) 
in which he says : " What troubles me now is the fact that I am 
not sufficiently posted on the diagnosis of the eye to use your 
valuable information. I am very much inclined, however, to go 
it blind on the case I spoke of, mid give it a trial." ^ 

Such an evident misconception of the experience, skill, and 
care required in tlie diagnosis and treatment of an error of 
refraction or a defective muscular adjustment of the eyes 
requires no further comment from me. 

For some years past it has been ray custom to examine re- 
peatedly, and with care, the visual apparatus of every patient 
sent to me for the relief of headache and neumlgia. I have 
already published, from time to time, many cases where tliis 
line of research has been followed by marked and permanent 
benefit,* 

I deem it worthy of remark, in this connection, that less 
importance is being attached to-day than formerly to the clinical 
determination of modifications in the calibre of the blood-vessels 
of the brain. The conditions known as " cerebral congestion " 

cerebral aniemia " of certain authors who have written ex- 
tensively upon headache and neuralgia are very often the results 

' IlAllcs my own. 

* Heir york Hedlcal Journal, Januarj, 1838 ; Lectures on Nerioug DiseiHB, PLUs- 
dclphla, ISeS (The F. A. Dav[B CumpaDV, PublUbere) ; Medical Register, PbOadelpbla, 
Norember 19, 1887. 
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of underlying factors. Tlieir existence (as has been claimed) 
may sometimes be revealed by the ophthalmoscopic examination 
of the vessels of the retina and confirmed by the effects of nitrite 
of amyl upon the patient; but when so. they are probably to be 
regarded rather as an evidence of a functional derangement of 
the vasomotor system of nerves than as permanent factors in 
headaches or neuralgias. 

I have known many patients who have followed, with 
negative results, a prolonged course of treatment (by ergot, 
bromides, amyl, etc.) which was based upon the examination of 
the retinal vessels ; and I have often seen tliem recover from 
their headaches and neumlgias without drugs when an anomaly 
of refraction or of the mtiscular adjustment of the eyes was 
corrected. 

1 would not be construed as denying that the blood-vessels 
of the brain might not have been abnormally dilated or pecul- 
iarly contracted in many of these patients at the time when 
their retinal vessels were examined; nor would I utterly reject 
the hypothesis that the retina sometimes aflbrds us a valuable 
means of determining, by our sense of sight, the condition of the 
cerebral vessels in any given individual. 

What I do mean to assert is this : That changes in the 
cerebral circulation (similar to those observed in the case of a 
blush upon the cheek) may be caused by subtle nervous in- 
fluences that ergot, bromides, nitrite of amyl, or other drugs 
will not anest ; that a classification of headaches or neuralgias 
which is based upon so variable a sign is unscientific; and that 
any line of medication which is directed toward this condition 
alone is veiy liable to be unsatisfactory both to the physician 
and his patient, sooner or later. 

To illustrate this point I will mention a remarkable ex- 
perience of my own tliat impressed me strongly at the time. 
Some eighteen years ago, when almost in despair from con- 
tinuous and intractable headache, and doubtful of my ability to 
long endure it, two oculists of equal prominence and ability 
were asked by me to examine my own retiuie by means of the 
ophthalmoscope. One diagnosed my condition as " typical 
nicotine poisoning of the retina"; the other discovered what 
seemed to him to be conclusive evidences of " congestion of the 
brain," that nothing but prolonged rest from work, in his 
opinion, could relieve. Neither suggested the detection of any J 
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f latent refractive error or the use of glasses. My sight was 
L apparently perfect and unusually acute. Subsequently the instil- 
■ lation of atropine into my eyes (which was used only at my 
I earnest solicitation) and the correction by proper convex glasses 
I of a liyi>ermetropia of 3.50 diopters (not previously suspected) 
I restored me to health and comfort as if by magic. A complete 
I and immediate cessation of all pain for over nine months fol- 
I lowed the correction of my refractive error; and for many years 
\ I have been almost entirely free from pain, in spite of continuous 
I eye-work at my desk and elsewhere. 

I can point to case after case in my professional experience, 
Isitice my own recovery, where the cause of neuralgic attacks, 
Kexcruciatiiig lieadaches, vomiting, extreme nervousness, and 
Tmaiiy other symptoms (not apparently connected with eye- 
fdefect) would have remained unrecognized if atropine had not 
[been employed. As I have said on a previous page, "patients 
I who boast of their acuteness of vision, and who apparently 
f justify their statement by reading test-type at a distance, with- 
out the aid of glasses, are often astonished and sometimes 
alarmed, at the immediate loss of this power which is brought 
about by the use of atropine. This surprise is heightened 
when (by the use of proper lenses) their power of vision for 
distance is immediately restored, and they become conscious, 
for the first time, of the muscular effort which they have been 
[compelled, in the past, to exert in order to see without them. I 
^ shall never forget, personally, the sensation which I experienced 
J of * seeing without effort ' when latent hyj>ermetropia was 
I discovered in my own eye and corrected by glasses. 

" These experiences are well-known facts among oculists, 
but to the profession at large they often occasion as much 
surprise as to the patient." 

A report of fifty consecutive cases of typical headache and 
I neuralgia, taken from my private case-book as confirmatory of 
the views that are here advocated, are quoted, with some later 
reports added, from a previous brochure published in 1889. 

Space will not allow of the full records of all of these 
;s. I have tabulated the main points of each case^ and 
[ given histories of those only tliat presented some particular 
I difficulties either in diagnosis or treatment. These will be 



I ' Id the table appeudtd to tbl 

» when the eyei were under atropine. 



I chapter I haTe only noted the rerrautlon a> observed 
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numbered so as to correspond to the table. In such a tabulated 
record it is impossible to sliow many fluctuations observed in 
the muscular tests during treatment.' 

Many additional cases where headaches were a prominent 
symptom are recorded in subsequent chapters (see sections IV, 
VI, and VII), but other symptoms of a graver kind constituted 
the chief cUuical features. 

Case III. — Tliis case is one of special interest. Both the 
patient and her sister had been delicate for many years. The 
patient had never menstruated ; had been addicted to " fainting- 
spells," which occurred frequently and at the most inopportune 
times, 80 that she would fall unconscious in the street, etc, ; had 
suffered from melancholia, so that once she attempted suicide; 
had been a victim to nervous dyspepsia ; and had suffered moit 
or less from asthenopia. 

Her family history was a bad one, showing a marked hei^ed- 
ity to nervous derangements. The mother had the same •* faint- 
ing-Bpells " ; the maternal uncles all died of diabetes ; one coxisin 
of the patient has epilepsy; and two other cases of epilepsy 
existed in her paternal ancestry. 

The eye-tests showed unequal refraction in the eyes; the 
right eye showed a decided tendency to assume a higher plane 
than the left, although she could fuse her visual images, even 
with a red glass before either eye. 

As she was unable to desist, for a time, from an occupation 
demanding the use of the eyes at the near point, the manifest 
hyperphoria was corrected (within 1°) by a prism. The effect 
of the prism has thus far been very beneficial. 

That this defect in the vertical movements of the eyes is a 
congenital one I have had an opportunity of quite positively 
demonstrating by similar examinations made upon others of her 
immediate family. 

The so-called "fainting-spells" to which this patient was 
subject are probably closely allied to epilepsy, — a disease to 

' Every pHtlulil exaniloeJ Itir itefeclive equUlbrlum Id the eje-muscles liistluctlTdj 
•trlvei (QotbymtrevoUtloi]} to get bluoculrir vlalon under the oeBrost approach tophjilo- 
luglcftl ouudlUouB of which he ti capable. 

Wn are forued to admit, therefore, that what we detect Id any paCleDt and record u 
■u orror U, In r«allt}r, onlj wbat the patteiit canuot conceal, not Deceuarllj all the defect In 
Uia tuuxciilar ailjuitnient that actually eiUta. 

BoratiH a patient ran momeutartly perrorm a leat or By«-ba1ui(^e which •ppmscbea 
the norma] itate by the alii ot bit rewrvispower, It la hy do means proved that the eyes are 
liahltually Ui «<iullllirlum. 
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IWliicli she is liable by heredity. It is uot common for faintiiess 
|to prostrate people suddenly while crossing a street (without 
apparent cause or warning), and to be associated with a total 
loss of consciousness for quite a prolonged interval. 

Case IV. — This patient presented a peculiar heredity to 
nervous derangements. Insanity, epilepsy, and headaches have 
been developed in the ancestral Hues. The patieut has had 
attacks of marked petit mal, in whicli consciousness would 
%e suddenly lost for intervals of from tivc to fifteen minutes, 
His eyes began to cause him distress about two years before I 
«aw him. His mental liiculties liad at times been rendered 
peculiarly sluggish; so that the patient felt iniable to handle 
complex business problems. 

Case V. — Til is case illustrates a peculiar instance of marked 
relief from a prostatic neuralgia (wiiicli bids fair to entirely dis- 
I appear without local treatment) after the cessation of eye-strain. 
1 Headache and sleeplessness also existed as sources of great 
|r distress. 

II have previously reported a remarkable case of this tyj>e 
of neuralgia (New York Medical Journal, January 7, 188^), 
which bears upon the correction of an eye-defect to such an 
extent that I quote it in full, as follows: — 
I " Male, aged 23, unmarried. 

, " Famihj Hlstor;/ : Tlie motlier of tlie patient suffers from 

neuralgia and headache. The paternal grandfather had paral- 
^ysis. The paternal grandmother was ' extremely delicate.' 
lOne brother suffers from headaches. Another brother is very 
excitable and of a higldy-nervous temperament. No case of 
ponsumption has ever occurred in any branch of the family. 

" Eye-defects : Hypermeti'opia (latent) of 2.50 D, Eso- 
pboria (manifest), 4°; subsequently 12° were elicited priov to 
toy oiierative procedure. 

" This patient had been under medical care for many 
JBonths for a prostatic neuralgia, and had deiived no benefit 
from local or general treatment. He developed melancholia, 
knd would frequently retrace his steps for several blocks, during 
B stroll, in order to touch some object which he felt he should 
have touched when he passed it. The use of his eyes intensi- 
ied his mental symptoms markedly. He also suffered from 
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morbid lears. He had never had venereal disease. After jwrtial 
tenotomies ivere performed upon Iiis interui and his hyperme- 
tropia was corrected by +^-50 spherical glasses, his recovery 
was very rapid and complete. He has had no abnormal mental 
symi)toms or neuralgia of his prostate since the first operation 
(now nearly ten years). His father, one brother, and a sister 
have since been examined by me, and all liad very marked eye- 
defect," 

I have, at the present time, a third case under my care, 
whicli I think belongs to the same class of reflex neuralgias. 

In every one of these three cases the relationship between 
eye-strain and tlie prostatic neuralgia had never been suggested 
to the patients by any of their numerous medical advisers or by 
their eye-symptoms. All had tried local treatment, directed to 
the prostate gland, without satisfactory results, under skillful 
and experienced hands. . * 

Cases VI and VII. — These were typical cases of severe 
paroxysmal pain, in which very gratifying results were quickly 
obtained by a graduated tenotomy of one muscle. Both had.j 
tried drugs without benefit. | 

Case VIII. — This patient (the wife of a prominent divine) 
was sent to me from a distant city as an "incurable case of sick 
headache." Tlie attacks had recurred so frequently and with 
such severity as to practically unfit the patient, for many years, 
for any social or houseiiold duties. Ail medicinal treatment 
had proved of no avail. No trouble had ever been experienced 
with tlie eyes, as far as the patient could recall. 

Under atropine an astigmatism (+1,00") was discovered! 
and corrected by cylindrical glasses. She also manifested within! 
a week nearly 6° of right hyperphoria, and an esophoria which>fl 
fluctuated from 2° to 8°. Prisms of 5° (in total) for her hyper* J 
phoria were worn by her over her cylinders for more than threofl 
weeks, during which time her customary headaches failed ( 
appear and lier apparent esophoria was favorably modified. 

The vertical deflection was then corrected by a graduate 
tenotomy of the left inferior rectus. 

A report received from the son of this patient states that! 
" mother is almost entirely free from pain and has had no attack! 
of sick headache for many months." The physical condition of-J 
this patient has improved to such an extent as to render hes! 
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capable of daily feats of exertion tliat had heretofore been 
deemed impossible. 

Case IX. — This lady was sent to me by an oculist of 
prominence in the West, because he could not interpret to his 
satisfaction certain points of apparent conflict in the tests relat- 
ing to muscular equilibrium in the orbits, nor could lie cure her 
severe asthenopia and intractable neuralgia by any form of glass. 

On the first examination any attempts to measure tlie sur- 
sumduction, adduction, or abduction of the eyes caused the 
most extreme falntness and nausea ; so much so that they had 
to be desisted from at that time. Tlie patient disclosed, how- 
ever, after some days of careful observation, a high degree of 
hyperphoria, with esophoria of 14° (causing homonymous 
diplopia with a red glass). 

The correction of her astigmatism by glasses and the 
relief of the abnormal muscular tension in the orbits by gradu- 
ated tenotomies on three muscles have greatly improved her 
condition ; but I am inclined to doubt that her deviating tenden- 
cies in the orbit have yet been completely rectified. 

Her neuralgia a'nd headaches had been lessened in fre- 
quency and severity at least one-half, and her asthenopia was 
decidedly diminished when she last wrote me. Unfortunately 
she is forced to use her eyes constantly at the near point. 

Case X. — This patient was sent to me from a distance by 
her physician for relief from terrible sick headaches that occurred 
once or twice each week. She also was unable to use lier eyes 
for reading, sewing, or any prolonged effort without a severe 
headache occurring within twenty-lour hours. She had been 
confined in bed for months, at one time, from an attack of 
nervous prostration. 

She disclosed a high degree of hy|ierplioria and esophoria. 
These abnormal conditions seem at tlie present time to have 
been satisfactorily vectified by three graduated tenotomies. In 
one of lier last communications to me slie says; "To say that I 
feel better would be expressing it in very mild language, I feel 
perfectly lovely and can stjuid almost anything." 

Case XI. — In the ocular conditions of this patient a most 
complex anomaly of adjustment of the eye-muscles was encount- 
ered. The heredity of the patient was a particularly bad one. 
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I'htliuii and epilepsy had developed in both the maternal and 
pntcnial ancestral lines, and one brother had developed epilepsy 
(witli attacks closely bordering upon insanity) before the age of 
10 Tears, 

Two graduated tenotomies have thus far been performed 
Upon the eye-muscles with happy vesuhs both as to tlie expres- 
sion of the eyes and the frequency of headache ; but the results 
are not yet what I believe they would be were the conditions 
encountered perfectly rectified. Such conditions as were observed 
in this case require time, patient observation, and extreme care 
in treutment. 

Cases XII, XIII, and XIV. — These were simple cases to 
diagiione and ('ombat. All were treated by me by graduated 
tetiotoniifs of tlio eye-muscles for some msiiiifest anomaly. The 
improvement noted in all has been gratifying to the patients as 
well tin to myself, 

(/ASE XV. — This young lady was sent to me by a prom- 
inent New York surgeon, under whose care slie had been, and 
at whose advice a plaster jacket had been worn continuously for 
a year with the hope of controlling a constant pain in the spine 
between the shoulders and in the lumbar region. She had also 
been under the care of one of the leading New York gyniecol- 
ogiNts, who had helped her somewhat she thought, but had not 
relieved her head or spine. Her ph3sical condition was one of 
extreme and progressive debility. Over two weeks elapsed 
bofora she could endure a carriage-ride to my office, after a 
letter of introduction had been given her, although she was 
living but u short distance from it, and the weather was favor- 
able. 

She had, when I first saw her, constant headache and 
spinal pain ; was unable to read, write, or sew; and could sleep 
only a small pint of each night. The condition of her eyes 
proved to be a very complex and difficult problem to solve and 
rectify. She disclosed, after patient observation, a high degree 
of hyperphoria (almost totally latent) and also a homonymous 
diplopia (when a ifd glass was placed before either eye). Re- 
Ikpatod KiTiduatcd tenotomies were performed upon the eye-mus^j 
clca within a jxriotl of three months, when she returned to hra 
homo in a Southern State. Before she left Xew York she 
walking nlwut tlirtw miles etich day: had experienced a 
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relief from her headache and spinal pain, and was better than 
she had been for many years. In one of lier written commu- 
nications, lately received, she says: "I am sleeping better and 
the pain between my shonklcrs is decidedly better. I liave less 
pain in the back of my head. I drive, walk, entertain company, 
and go to church every pleasant day ; so I know I must have 
gained in strength even since you last saw me." This case very 
closely resembles one reported by me in 1888, which will bear 
repetition here. My record of this case is as follows : — 

" Cerebral Neurasthenia, Constant Pain i}i the Head of Five 
Years' Duration, Asthenopia, etc, — Female, unmarried, aged 21 
years. 

'■'■ Family History : Materual aunt and five paternal rela- 
tives died of phthisis; two cousins had chronic chorea. 

'■'■ Ei/e-defects : Patient had hypermetropia (latent) of 1.25 
D. and exophoria (manifest) of 2°. A latent hyperphoria of 2° 
was subsequently discovered. 

" This young lady was brought into my oifice by two assist- 
ants, who were obliged to carry her from the carriage. For 
several years she liad been carried daily from her room to the 
library of her father's house, and, after reclining in a chair for 
a few hours, she would again be carried to her bed-room. She 
could manage with difficulty to walk slowly across a room. She 
had not been able to write, read, sew, or see her most intimate 
friends for five years on account of a constant pain in her liead, 
which was rendered intolerable by any use of the eyes or excite- 
ment. Her symptoms began while at boarding-school, from 
whicli she was removed to her home in a recumbent posture 
and by easy stages, 

"I nsed static electricity upon this patient for some weeks 
with a slight improvement in her power of walking, but no re- 
hef to her head. I then persuaded her to consent to a relief 
(by partial tenotomies) of her abnormal eye-tension. Tenotomies 
were tlien performed upon her left superior rectus and both ex- 
tern! within the space of two weeks. From that date her im- 
provement was very rapid. She was sent home a few weeks 
later practically cured." 

A letter from her physician, lately received by me, says: 
"Your patient is the wonder of this region. She rivals the 
'Jersey Lily' in her feats of walking." 
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Before this patient was sent liome she ascended and de- 
scended five flights of stairs daily, and averaged over a mile's 
M'alk eacli day without a companion to assist lier. I would add 
to this record that this patient lately called at my office and 
informed me that she was studying physical culture, with a view 
of toacliing it. 

Case XVI, — This case is one of the most puzzling problems! 
that I liave yet encountered. The patient is a young lady ivhi 
had suffered from a constant pain over Hie eyes tliat noth< 
ing would relieve. She had been under the best medical care 
and liad consulted a very prominent oculist, who advised ' 
weak readiug-glass," Her pain still remained unabated. F(M 
a long time after I had the opi>ortnnity of testing lier eyes ! 
failed to disclose a lell hyperphoria, which her expresaioi 
justified me in suspecting. Prisms were worn by tlie patienH 
for'this delect as fast as she revealed it (always keeping about 
1° behind what the patient actually disclosed), until a total of 
nearly 8° of hyiierphoria was thereby revealed by the patient 
Two graduated tenotomies wvve performed to correct this de-J 
flection (the lell superior and the right inferior muscles beio! 
button-holed). Both muscles were found to be enormously hy-* 
]iertropliied. The tendons were as thick as heavy buckskin. 
Subsequently both of the externi were operated on for an exo- 
phoria that had always manifested itself. The results thus far 
have been that the patient is greatly relieved from her headache, 
but is not absolutely cured. Her muscular balances seem to t 
nearly perfect. 

Case XXI. — Tliis case has not progressed as well as I a 
first anticipated it would. Tlie patient's eye-tests at the fin 
interview led me to hope for marked and immediate benefit, bur 
the results thus far are not as mpid as I expected. The jmtient 
was obliged to retimi to her home in the western part of this 
State, and I placed her under the care of an oculist who is quite 
well versed in thetreatmentof maladjustments of the eye-muscles. 
Before slie left New York I liad reason to suspect the existence 
of a latent hyperphoria. 

Case XXIII. — This girl weighed, when I first saw he 
but ninety-two pounds, although five feet five inches in heighw 
She was in a nervous condition that justified alarm, as morbid 
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fears and emotional disturbances were becoming very pro- 
nounced, Her headaclies were peculiarly distressing and very 
frequent. She had been under ttie care of several prominent 
physicians and one oculist ol' note. A weak cylinder had been 
prescribed lor the right eye, to be used while reading or sewing, 
A latent hyperphoria ol' 4* and an exophoria of 5° were cor- 
rected by three graduated tenotomies. She is now better in 
health than for many years past, and has gained some ten 
pounds in weight. 

Case XXIV. — This patient is a physician. Since child- 
hood he has had a peculiarly " weak stomach " and neuralgic 
lieadacbes of a severe type. Without a known exception his 
^maternal ancestry for several generations liave been similarly 
affected. His mother and one brother died of brain disease. 
3'wo sisters are victims to excruciating lieadaches. His father 
and paternal ancestry suffered more or less from sick head- 
Bclies. Within the past fifteen years the patient has had 
ffrequent attacks of vertigo and more or less " confusion of 
ithought " at times. Insomnia has also become almost a habit. 
iThe beneficial results of eye-treatment liave been very marked 
in this case. He had esophoria of a high degree, and some left 
hyperphoria, to relieve which I performed three graduated 
tenotomies. The last report from this patient would indicate 
that he is in better health than at any previous jwriod. He ex- 
itoresses himself as particularly grateful for the improvement in 
Bis headaches, digestion, and ability to sleep. He can now read, 
travel in the cars, and do gynsecological work without distress 
in his liead ; all of which used to be particularly difficult for 
him to attend to without entailed suft'ering. 

Case XXV. — This is particularly of interest from tlie fact 
that the patient had been afflicted for six years with very fre- 
guent paroxysms of neuralgia over the eyes, of an excruciating 
tyyte, accompanied by vomiting, that were apparently due to 
&abetes. Dr. George T. Elliott, of New York, examined the 
lirine several times while tlie case was under treatment, and 
llOted a steady decrease in the percentage of sugar, without the 
Aid of drugs or restricted diet, — from 3 per cent, to one-tliird of 
I per cent. The patient showed a high degree of left hyper- 
phoria and esophoria. Graduated tenotomies were \ierformed 
lor the relief of the hyperphoria only, and for quite a long time 
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all the neuralgic jMU'oxysms ceased, and the impioveraent in the 
patient's condition was very marked. Unfortunately, the patient 
has thus far failed to allow me to complete the restoration of the 
other deviating tendency. I have received a letter from him 
in which he states that lie lias discontinued glasses and tlmt 
his headaches have returned. I have advised him to return 
to New York and complete the line of treatment commenced. 
His urine has heen reiieatedly tested by his physician, and he 
has found no trace of sugar at any time. 

Case XXVII. — All efforts made thus far to relieve this 
patient of headaches have proven of no avail. No evidence of 
any organic disease has been detected by any of the physicians 
who have had him under their care. The heredity of the 
patient was bad, and justified me in hoping for better results. 
Phthisis was common in the paternal line. The mother had 
hemiplegia. A sister (now under my care) has very severe 
attacks of catalepsy and hystero-cpilepsy. Twice in her life 
she has been supposed to be dead, laid out for burial, and the 
clothing prepared. This case was under the care of Dr. C L. 
Dana, of New York, for quite a long time. He obtained nega- 
tive results from electrical treatment and drugs. At my sug- 
gestion (wlien the apparent eye-defects had been satisfactorily 
overcome without any decided benefits) this patient placed him- 
self under the care of Dr. J. W. Wright, of this city, for the 
relief of an anal fissure and haemorrhoids. No marked change 
in the headaches followed the removal of this source of reflex 
irritation. As he had also a very marked deflection of the nasal 
septum, I advised him tlien lo have that corrected. This step was 
undertaken, with admirable success, by Dr. D. Bryson Delavan, 
of New York, who removed quite a large piece of the septum. 
For awhile these steps proved of no material benefit as regards 
the headache, but he lias lately reported that he considers him- 
self as cured. I encountered a case exactly similar to this, some 
two years ago, which was sent to me from San Francisco. In 
this case little material benefit was obtained. It is still pos- 
sible that some latent cause for eye-strain w-ould have been 
detected by further observation. 

Case XXIX. — This patient had beeti under constant med- 
ical supervision for years. He made a trip for several months 
on the ocean, to fit him for work, but had collapsed again as 
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soon as he began his eye-work in the office. Riding for a short 
time in a railway-car (if iie read or looked out of the window) 
would give him indescribable distress in his head and compel 
him to go to bed. _ His family history shows the existence of 
phthisis, extreme neurasthenia, and severe headaches. A tend- 
ency toward melancholia in his ancestral lines has manifested 
itself ill several instances. His brother has always suffered 
with headaches, and has been " weak-minded," so that he was 
unable to till clerical positions with satisfaction to his employers 
for any length of time. Correction of a hyperphoria and a very 
high degree of esophoria by graduated tenotomies has effected 
in this patient a complete restoration to health. 

Case XXX. — This lady was sent to me by her physician 
because he " conld find nothing to relieve her." Her head- 
aches, although extremely violent at times, never entirely sub- 
sided. Transient attacks of numbness of tlie face, lips, and 
limbs would occur at intervals. She showed both hyper- 
phoria and esophoria. These were corrected by graduated 
tenotomies. Over ten years have now elapsed since the 
operation. Her headaches rarely occur, her physical strength 
has improved wonderfully, and she regards herself as prac- 
tically cured. 

Case XXXI. — This patient had been a source of anxiety 
to his parents from childhood on account of delicate health and 
nervous debility. Since manhood he had souglit constantly 
for relief " Nervous dyspepsia " had existed since early boy- 
hood. Since the seventeenth year supra-orbital neuralgia has 
proved a source of almost constant distress. For over six 
months he was inider the care of a prominent oculist, who 
ordered different reading-glasses from time to time, that failed 
to afford relief He was tlien treated for nasal occlusion by 
chromic-acid applications, but no benefit was experienced. He 
had, at times, been under the medicinal treatment of many of the 
leading physicians, but had obtained no permanent relief from 
drugs, and had become very despondent in consequence. His 
mother and sister have neuralgia ; the latter, of a very severe 
and intractable form. His father is very nervous, and suffered 
from asthenopia until I corrected his refractive errors. In a 
letter lately received by me from the patient he says : " Onr 
benefactors are seldom remembered until a puncliing is received. 
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I have been feeling so well tlmt I've not thought of how I got 
there, nor the cost, until your bill came." 

Case XXXIII. — This patient was a doctor. His liyper- 
metropia was totally latent, and was disclosed only after the use 
of atropine. The correction of liis muscular and refractive 
anomalies caused a most favorable change. 

Case XXXI^^ — This case is well worthy of record. The 
patient was a poor factory-girl that was sent to me by a 
medical friend in Massachusetts, to see if anything could be 
done lor her, as no one who had seen her could make a 
diagnosis. Her appearance was one of remarkable deformity. 
Both upper limbs were coulractured in the state of semiflexion 
at elbows, wrists, and fingers, and trembled excessively when 
she tried to use them. They could not be extended, nor could 
tlie patient make much use of the hands. She liad been obliged 
to give up work on that account. When she talked, her face 
became painfully drawn and distorted. The mouth would 
especially be drawn downward. Under tlie least excitement 
she would be seized witli wliat slie called "choking-spells." 
The throat-muscles would contract and interfere seriously with 
respiration. She had constant licadache — chiefly in the fore- 
head and occiput — and a persistent pain in the neck. No pain- 
ful points existed ; nor did pressure, "movement, or other tests 
reveal the existence of organic disease of the spinal cord. Sen- 
sibility to touch, pain, and temperature was normal. Motility 
was unim]mired. The muscular sense was perfect. No ina 
ordination existed. Several photogmpUs of this patient ^ 
taken at my request, but they failed to give an idea of the] 
friglitfnl contortions of tlie lace and upper limbs that existed^ 
when the patient was unduly excited. I considered tlie case 
as one of aggravated chorea, complicated by headache anjt 
asthenopia. 

An examination of the eyes showed a manifest hyiierm& 
tropia (-1- 0.75 D.) present, whicli remained unchanged und«jJ 
atropine. She also showed a slight eso])horia (which und«" 
prisms became a homonymous diplopia) and a left hyperphoria 
of 3°. These muscular anomalies were satisfactorily relieved 
by several graduated tenotomies, and applications of static 
sparks were made daily for about two montlis. The patient 
has now regained the use of both hands, carries her head>f 
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erect, has no headaclies and little spinal jiain, and for awhile 
returned to work. The effect of hard labor brought hack 
her " choking-spelU " ; hence she was advised to take a year of 
absolute rest. She now has some asthenopia remaining, and an 
occasional headache. Her facial contortions persist to a sliglit 
extent when she is unduly excited. I suspect that some latent 
hyperplioria exists still, and that further o^wrative work on 
the eye-muscles will be demanded before the patient recovers 
completely. 

Case XXXVI. — This case illustrates the dependence of 
neurastlienia upon eye-stmin. Tlie symptoms which co-existed 
with hendaclie entirely disappeared when the cause of excessive 
nervous exi^nditure was removed. A more pitiable nervous 
wreck than tliis patient was when sent to me is but seldom 
encountered. 

Case XXXVII. — This was a simple case of eye-strain, 
due to a refractive and muscular error combined. The restora- 
tion to healtli seems to be complete. The headaches had become 
practically rui interrupted and had untitted the patient for any 
occupation. 

Case XXXVIII. — This case is one of peculiar interest 
because of the life-long duration of the symptoms and the 
various steps which had been taken to get relief. The patient 
was the wife of a physician, who liad been obliged to abandon 
a lucrative practice in Chicago on account of his wife's health. 
She had been delicate from childhood, and eventually succumbed 
to constant headache, neuralgic paroxysms, failure of the 
digestive functions, and insomnia. She also developed tremor, 
hypersesthesia of tlie entire body, emotional disturbances, and 
other symptoms of " nervous prostration." Her womb was 
supposed to be at fault, and all her otiier symptoms were 
deemed as echoes from pelvic disturbances. For fifteen years 
she had been under the best medical advice (chiefly gynsecolog- 
ical) in the various cities in whicli they had, at times, taken u]> 
their residence. The heredity was a bad one. Almost all of 
the ancestors and relatives (male and female), on both sides, 
had given evidence of nervous troubles. The menopause had 
been confidently waited for as the millennium in wliich the suji- 
posed ovarian disturbance would cease ; but tlie hope liad 
proved a delusive one, as no improvement seemed to come. 
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Tliere had never been, until after the menopause, any tioulile 
witli the eyes of wliicli the patient was conscious, in spite of 
the fact tiiat the cause of lier nervous disturbances liad, without 
doubt, been chiefly ocular tliroiiyhout her life of suffenug. She 
had readied a point, before 1 saw lier, where seclusion from the 
society of friends and confinement to her own room had become 
a necessity. Tlie headaches were intolerable, the use of the 
eyes a source of discomfort, and the physical weakness extreme. 
When 1 first saw her she ivas broufifht to my office in a carriage. 
Within tliree weeks two graduated tenotomies had been jwr- 
formed upon her ey€!-rauscles. She attended a place of amuse- 
ment soon after the first operation, whicli gave lier great relief. 
In less than two montlis she undertook tlie care of a home of 
lier own in Brooklyn, and visited me daily at my office for some 
time. She has had but little headaclie since the operative treat- 
ment upon lier eye-muscles was begun. She still suffers, hoTTf- 
ever, from acute digestive disturbances, at times, which retardl 
her recovery, At the last examination I discovered some bypet- 1 
phoria wliich liad not been relieved. This factor may be aO'J 
active one in causing her gastric derangement. 

Case XXXIX. — Altliough, in this case, a complete cessft*! 
tion of headaches for six months followed the use of prlsmati^^ 
glasses, the parents refused to allow the use of atropine and ftl 
radical correction of the liyperphoria and esophoria. As ' 
patient hves at a distance from New York, I have no record of^ 
her present muscular tests. 

Case XL. — This i«ttient had one eye that was too defective 
to be of much use. Her tests were very unsatisfactory in con- 
sequence, and little encouragement was given her. Her ocular 
conditions were unquestionably a very important factor in her , 
nervous debility, 

C'ase XLI. — Tliis patient was a divine and a victim t4jl 
chronic sick headaches, asthenopia, insomnia, and general neun 
thonia. He had been obliged to desist from pastomi wo: " 
consequence of liis many sufferings. At the last interview I 
told me that be had recovered so rapidly that be bad resumM 
pastoral work, and now suffered but httle from his old symp 
toms. Too close application in bis study tends to cause him 
aliglit return of distress in liis head and eyes. He no longi 
has aiiv double vision. 
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Case XLIII, — This case was a long and tedious one, and 
the results are, perhaps, all I am justified in expecting. I had 
to combat a higli degree of astigmatism for the right eye, un- 
equal refraction in both eyes, crossed diplopia (transient), and 
left hyperphoria of a very high degree (mostly latent). In 
spite of the difficulties of the case and the amount of operative 
work done upon his eyes, this patient is one of my warmest 
and most enthusiastic advocates. He certainly has been greatly 
relieved of most excruciating attacks of headache, whicli were 
becoming almost incessant. His asthenopia is also greatly 
improved. He is still under observation, with a hope of greater 
benefits. 

Case XLIV. — This case was one of unusual interest to 
me. The patient had succumbed to headache, insomnia, etc., 
and had had an attack of the so-called " nervous prostration," 
which compelled him to abandon all business pursuits and take 
a trip to Europe, which he could ill afford. Tliis trip gave no 
permanent benefit, and melancholia with suicidal tendencies 
developed afler his return. No medicinal treatment jielded 
any results. He was then referred to me by his brother (a pliy- 
sician of prominence in this city). Graduated tenotomies were 
performed for esophoria and hyperphoria. The effect was im- 
mediate and startling to his family. He completely regained 
his health, strength, and mental vigor within six weeks. Over 
ten years have elapsed without any signs of return of his old 
symptoms. Moreover, he has since passed through a serious 
financial disaster with a buoyancy that surprised liimself and 
others. 

Case XLVI, — This case illustrates, in a remarkable way, 
a high degree of latent hypermetropia. Spherical glasses, in 
this case, have entirely arrested the headaches as well as con- 
vulsive attacks (to which the patient was subject) for two 
years. 

Case XLVII. — This patient was a physician. He reports 
tliat very marked improvement — not only in his headaches and 
asthenopia, but in his general health — has followed the relief 
of his eye-strain. 

Case L. — The final case reported is one of the most re- 
markable that I have ever encountered. The patient was 
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brought to my office, from her home in Virginia, by her sister, 
who wrote to me as follows, before her arrival : — 

" Hy sister at one time thought her headaches came from 
her teeth, and she had twenty-six drawn, This may give you 
some idea how tremendously in earnest she is about being 
cxired." 

When a child, headaches would appear after a transient 
attack of blindness. They increased in frequency, so that, after 
marriage, two a week often occurred (each lasting twenty-four 
hours and followed hy two days of confinement in bed from 
exhaustion). When pregnant she had several "falling fits" 
daily, and remained totally unconscious for some time. Slie 
seldom passed a week without being unconscious or semi- 
comatose from pain. The slightest exertion caused "palpita- 
tion of the heart " to such an extent as to cause a fear of 
approaching death. A correction of the hyperphoria by 
graduated tenotomies caused almost complete restoration of 
health. 

The patient reports that, during the past six months, " she 
has had but three headaches, — two light and one severe, the 
latter being caused by intense emotional excitement." I learn 
from her, also, that she can bear fatigue without any of the bad 
symptoms that used to inevitably follow. She was only under 
my observation a very short time, hence I suspect that the 
hyperphoria may yet be imperfectly coiTected. Before she left 
New York slie journeyed some fifteen miles daily to visit my 
office, and experienced no distress after the effiirt. 

The tabulated record of these fifty cases may be partic- 
ularly interesting to the reader because the cases were not 
specially selected from my case-books, but are consecutive. 

I know of no similar table in medical literature. No 
drugs were employed during the trciitment of any of these 
patients, in order that the results could not be attributed to any 
other possible agent than the eye-treatmeut. 

Almost everj- case reported here was a chronic case, where 
the headache or neuralgic paroxysms had never been benefited 
for any length of time by medicinal or dietetic treatment. 
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(St, Vitus's Dance.) 

A Critical Review of Certain Factors that May Lead to Spas- 
modic Diseases and tfb Tbeatmest of Such 
Conditions Withoit Drvos. 

Mr attention lias been attracted by a most remarkable 
statement that has lately appeared, — viz., the following quota-' 
tion from a brocjiure, by an author of repute,' that has been 
published relative to the causation of chorea. He says: " The' 
more recent studies of the pathology of chorea have led to 
practically ununimons- conclusion that the seed of the disease' 
is primarily in the blood-vessels and the blood, with secondary" 
degenemtive changes in the ■pareiicliyma. and that the cause il' 
either some microbe or toxic substance, or both." 

If such a conclusion be as nearly unanimous among the 
leading neurologists and pathologists as this author would 
assume, tlie following cases will, perhaps, prove food for their 
further reflection and, possibly, a basis for the development of 
some new hypothetical theory relative to the satisfactory results 
that have been obtained by eye-treatment alone. 

It is certainly inconsistent with any such visionary theory' 
(although based upon tlie results of pathological and bacterid 
logical investigation) that many cases of the most aggravated; 
and chronic type of chorea should get well without recourse 
drugs and remain free from any return of spasmodic movements 
of the face, trunk, or limbs, whenever sources of peripheral 
reflex irritation are scientifically investigated and satisfactorily 
corrected. 

If it can be shown (as it has already been to the satisfactii 
of many) that a thorougli relief from eye-strain has alone pi 
duced a.complete and permanent cure of many cases of chorei^ 
that were chronic and, apparently, hopeless, I doubt if th^> 

' Amerkan Journnl of the MeUlcsl Sciences, January, ISW. 
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majority of intelligent practitionevs of medicine will concur in 
the belief that a purely local treatment (confined to the muscles 
of the orbit and the refraction of the eyes) effected such results 
through elimination of microbes or by neutralizing toxic 
materials. 

It was not long ago that a few enthusiastic pathologists 
became strongly imbued with the belief that some intestinal 
poison was to be discovered as the cause of epilepsy, — a theory 
that, to my view, has not to-day the support of the best minds 
in the profession. It utterly fails to explain the published 
results obtained by me in twenty-six aggmvated cases of that 
disease, treated exclusively through the eyes,' as well as similar 
cases that have been reported by others. 

Neither has the theory that a rlieumatic diathesis creates 
chores, which was for a long time highly extolled, any practical 
bearing upon the relief of choreic symptoms, in the vast ma- 
jority of tlie cases of chronic chorea tliat are encountered. At 
the present day, as in decades past, the physician continues to 
treat choreic symptoms with arsenic, as about tlie only drug 
that seems to control them. The changes are rung, from time 
to time, in very obstinate cases, by iucoipovating with arsenic, 
Tftrious tonics, strychnia, cold packs, codliver-oil, chloral, mor- 
phia, picrotoxin, cimicifuga, antifehrin, salol, various electric cur- 
rents, experiments with magnets, and such other steps as tlie 
medical attendant (in his dire extremity) deems best suited to 
the exigencies of the case. 

Some choreic patients seem, for a time, to recover under 
each of the various forms of medication suggested.* Some get 
well only when all of tlie drugs mentioned have been with- 
drawn ; but a few continue to exhibit their spasmodic contoi* 
tions in aggravated forms until, wearied with attempts to obtain 
relief, they resign themselves to fate or, in their despair, are led 
to search intelligently for sources of reflex irritation. 

We are all exposed (from hirtli until death) to the presence 
of certain atmospheric germs, or micvobes. Mauy forms of 
these are constantly being introduced into our bodies through 
the air, our food, and the water we drink. Constantly, through 



' Sec Chnpter VI. Ie these im^ei 1 have given In full the rarloue steps U 
during lh« tivalmeiit of each case. Tlie readpr tn r^rcrred lo tbii cantrlbutlou fur m 
polata that bear upnu tlie dloKnciEl* atii] correctiou of hsteroplioria. 

* There li acamelv ■ drue Id the mal«rt& medics th&t has not been, at aome tl 
Rnplof rd with apparetit beueflc In the treatment o-f chorea. 
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life, are certain toxic materials also being formed within the 
human body and eliminated tlirough tlie kidneys, liver, intes- 
tinal tract, etc. 

In some subjects, when tlie most favorable conditions for 
their retention, absorption, and multiplication exist, do lliese 
microbes and toxic substances hasten the dissolution of life; 
while in others, that possess a reactive power capable of com- 
bating the elements of disease, life goes on, in spite of microbes, 
with its normal growth and decay. 

We are forced to admit tliat seeds sown by the farmer, as 
well as those of the weed carried and distributed by the wind, 
flourisli best in soil that is properly prepared for tlieir reception 
and development. Is it, tlierefoie, irrational to assert that any 
of tlie underlying causes of nervous debility- anj*" constant 
sources of excessive and unnatural nervous expenditure, any 
hereditary condition that creates an uninterrupted leakage of 
nerve-force, may be an important factor in fitting the humau 
soil for the seeds of disease tliat are ever present and ready to 
take root ? ' 

Should investigation end whenever microbes or toxic mate- 
rials are discovered in the human economyl Slionid the causes 
of a diseased condition be regarded as determined so long as 
tlie underlying factors tliat enable this cause to exist and flourish 
are ignored^ Wliich is tlie most important in medicine, — to 
ascertain what adventitious agent can do damage, under favor- 
able conditions, or to so improve tlie nervous power of a patient 
as to enable the body to resist the seeds of disease? 

So long as we are incapable of fighting our foe (when once 
established with a fii-m foothold within the hnnian economy), 
what have we gained, from the stand-point of tlie sufferer, by 
simply knowing the name, exact appearance, or seat of the 
enemy 'i 

I would not be construed as decrying the scientific results 
obtained by careful, painstaking bacteriological or pathological 
research. They undoubtedly tend to funiisli the medical prac- 
titioner with some knowledge, after the cliaff has been elimi- 
iiiited mid the wheat carefully collected, that may. in time, aid in 
tlif prevention of disease and, possibly, facilitate its cure. But, 
>vliili' Llieso investigations are going on, while with great rapidity 
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theories nre being hatched and exploded, ivhile the views ol' 
to-day may not be those of to-raoirow, is it not tlie duty of 
every earnest practitioner of medicine to listen with attention to 
clinical facts that are capable of absolute verification, that are 
often fraviglit with immediate results to suffering liumanity, and 
that oiien a wide Held for the treatment and relief of obscure 
nervous diseases 1 

With these few preliminary remarks I approach the discus- 
sion of certain factors in the causation of chorea that I believe 
to be vitally important. I shall endeavor to demonstrate the 
accuracy of these views by the details of treatment of several 
illustrative cases of extreme and chronic chorea. 

In the first place, I would assert (as I have often done 
prior to this date) that clinical experience has demonstrated 
most positively a direct causal relatiouehip hetioeen eye-etruin 
and chorea. 

Tlie forms of defect encountered in the orbit, and tlieir 
degree, also, are (in a very large proportion of chronic and 
transient cases of chorea) such as to entail upon the sutferer an 
enormous expenditure of nerve-force that is not only unnatural 
and detrimental to health, but is capable of arrest by skillful 
hands. 

This assertion is not a new one. It has been made over 
and over again, during the past decade, by many oculists of 
repute. It is a statement that can easily be verified by any one 
who practices the later methods of investigating refraction or 
anomalies of adjustment of the muscles of the orbit (hetero- 
phoria) ; yet it is one that is to-tlay too commonly ignored by 
many neurologists. Some seem to be too deeply engrossed in 
hunting for obscure causes of disease to see those that are 
already demonstrated, while others, api«irently. prefer to accept 
any visionary theory rather tlian a plain, clinical fact, if that 
feet tend to relegate drugs to the background. 

To any one wlio delves in the medical literature of the 
past, and who reads the theories that have flourished and been 
forgotten, it becomes at once apiwrent that the tendency of this 
age is to serk for the causes of disease, and, as far as possible, 
to remove them. 

The argument that is advanced here is no longer a theory. 
It is supported by well-established physical laws and sustained 
by physiology. Furthermore, the results obtained ivtien the 
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abnoimal eye-factors have been scieiitifirally determined and 
removed can be shown to be almost instantaneous, and some- 
what startling, in many of the cases thus treated. 

Some years ago one of the leading medical journals of this 
country publislied in its editorial pages,' in strong advocacy of 
tliis method of treatment, several colnrans under tlie following 
heading: "A Great Medical Discovery Ignored." From this 
editorial I quote the foIlowinj( paragmptis: — 

"There are few medical truths tiiat have been discovei^ed 
fraught with more possible and incalculable good to humanity 
tiian one that is ignored by the great body of the medical 
profession. 

" There are explanations and sufficient reasons for this 
anomalous fact. Among them may be noted these: — 

*' 1. The discovery has come about slowly and silently. It 
has been made by no one man, and lias come with no flourish 
of international congressional trumpeters. So softly and slowly 
has it crept into scientific medicine that its own advocates are 
but half-aware of it, and do not yet realize its almost un- 
paralleled value. 

" "2. It is a therapeutic measure that depends for its exercise 
upon au exactness of knowledge of delicate, mysterious physio- 
logical and psychological functions tiiat few possess, and upon a 
subtle discrimination and judgment with which, by character or 
education, few are endowed. 

" 3. It has the misfortune to depend for its promulgation 
and practical application upon tlie specialist, and almost upon 
the s{>ecialist of a specialty, — and this in a profession and in an 
epoch in which it is fashionable to sneer at specialism and at 
the specialist who dares plead for the truth lie knows, — and that, 
at first at least, only he can know." 

Perhaps the most common experience that I personally 
encounter in my office is to have patients tell me that either 
their doctor or some oculist whom they have consulted lias said 
to tliem that " their eye-trouble is the result of their physical 
weakness and not a caitse ; that the relief of the eye-troithle can 
have itothing to do -icith their recovery ; and that all statements 
to the contrary are not supported by facts." 

It is for the purpose of demonstrating the counter-pro] 
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eUiou, of" allowing that eye-strain may indirectly be tlie cause 
of obscure disease and not its lesult. and of turning, if possible, 
the channel of medical thouglit so as to benefit suffering hu- 
manity, tliat 1 deem it wise to raise my voice liere in defence 
of a method of treatment that will often accomplisli what drugs 
will not, and tliat is based upon science rather than therapeu- 
tic 8[icculatiori and empiricism. 

The cases of chorea which I report here in detail I 
have selected from a number on my private records, in 
order to demonstrate most positively my view of the points 
at issue. They have been seen by many physicians from 
time to time. To many of these ()atients the verbal or written 
opinion of prominent medical men liad been given prior to my 
Beeing them, ■' that orgnnic disease unquestionably existed, 
and that the eyes liad nothing to do with the causation of the 
symptoms." 

In some of these cases no possible explanation of the facts 
here recorded can be suggested, except to admit tliat the cor- 
rection of an existing eye-strain caused a cessation of the 
leakage of nervous force that had been going on for years ; and, 
by so dohig, the sufferers had been enabled to regain their 
normal condition. 

The sad results, viewed from the stand-point of suffering 
humanity, that are entailed by iiiditference and prejudice in 
men of scientific reputation cannot be estimated. 

By giving expression to others of their opinion conceniing 
what they have not properly and patiently investigated them- 
selves or will not see, thousands of sufferers are doomed to a 
life of misery. 

Such patients naturally believe tiiat abnormal eye-factors in 
their own case have been sought for by the latest methods and 
found to be absent by one who stands high in his pro[i?ssion, 
They quote to their friends the positive assertions of him (wlioni 
they believe infallible), that "eye-muscles are not worth investi- 
gating"; that "all deviating tendencies of the eyes are invari- 
ably due to errors of refraction " ; that " Javal's instrument lias 
been used, and that settles the question forever"; and other 
similar expressions, indicative either of inexperience, bigotry, or 
prejudice, that too often come to my own ears.' 
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Case I. Aggravated Chorea^ with Impairment of Speech 
and Wtdktng. — Miss L.. aged 15. Referred to me on July 3, 
1893, by Dr. Symmes, of Ci-anberry, N. J. 

Family Hiatory : The mother has always had violent sick 
headaches. One maternal aunt has severe sick headaches. 
No phthisis in the ancestry. 

History of the Case: The patient lias had marked chorea, 
off iuui on, for the past eight years. The first attack followed 
iiiilamraatory rlieumatism, but slie has had no evidence of 
rheumiitism since tliat attack. 

About two mouths before I first saw her slie began to have 
pain in her eyes and sensitiveness to light. This was followed 
by the worst attack of chorea that she has ever had, 

Tlie twitching of legs, arms, and face was very marked, 
and her speech was so thick as to be almost nn intelligible.. 
She walked with great difficulty, being unable to controlfl 
hev Umbs, 

During her first visit to the office she tore a handkerchief 
into tlireads. She twitched so violently that her head had to' 
be held by main force during the eye-tests, while her arms and 
legs were moving in all directions. She liad slept very poorly 
for several weeks, 

Eye-defecta : At the first examination the patient showed : 
Adduction, 33° ; abduction, 7° ; no liy])erphoria ; esophoria, 15° ; 
in accommodation, esophoria, 10°; homonymous diplopia with 
a red glass; under homatropine, liypermetropia (+ O.SC) and 
astigmatism (+ 0,50"; axis, 90°) in each eye,^ 

Aller wearing a 5° esophorial prism for a short time she 
sliowed esophoria of 22° and abduction of 2°, 

Treatment and Resnlta: A full correction was given for' 
her refractive error both for reading and distance. Graduated 
tenotomies were performed on tlie internal recti, — one on thtf 
right internus and two on the left intcrnus. Her tests twi ' 
weeks after the last operation were : Adduction, 47°; abduction, 
8°; no hyperphoria ; esophoria, 1°; vision, \^ in each eye, with 
refractive correction. 

Two days after the first ojwration the patient's mother 
reported that she had slept through two entire nights very 

' Tbe blgb Bbduction of this caae In connection with Bucb extreme mmtreit csit- 
phorin aod bomonymuui diplopia, when a. red glass wm employed, i* ■ »omewhBt Intemt' 
lug feature in rbese teste. 
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quietly. After tlie second opemtioii she appeared much more 
quiet and continued to sleep jveU. 

Two weeks after the last operation and five weeks after the 
first visit her mother reported tliat the patient was "absolutely 
well of all choreic symptoms." 

A letter from her pastor, dated October 6, 1893, says; 
"You ask what I think of Miss L.'s improvement. It is 
little short of miraculous. Both she and her parents owe you 
a debt that no money can discliarge. When 1 see her now, 
and consider her condition tliree months ago, my heart goes out 
in thankfulness to God that he has given unto men wisdom and 
power to so relieve the sufferings of mankind." 

Up to the writing of this chapter, a report states that no 
return of the chorea has been observed, and that the patient 
continues to exhibit perfect health. 

The complete and rapid recovery of this girl was naturally 
a source of great surprise to every one who knew her. Her 
defective articulation and extreme chorea justified alarm, antl a 
strong suspicion that some organic disease had been developed, 
of which the cliorea was but one manifestation. 

Case II. Cliroidc Chorea, FoJloioed hi/ Loss of Power in 
Both Legs and the Right Arm. — Miss S., aged 10, — a large 
child for her age, — was sent to me for treatment on June 15, 
1891. 

This case is one of the most remarkable ones that I have 
ever seen. There was every reason to think that an organic 
lesion of the bmin existed. I conld iiardly believe, at first, 
that marked benefit from eye-treatment conld result. 

Family History : Mother is perfectly well. Father has 
had some eye-trouble. One cousin on maternal side had epi- 
lepsy. One maternal aunt has nervous prostration. Paternal 
grandmother had nervous prostration. Considerable phthisis in 
the father's family. 

History of the Case : The patient has had several severe 
sicknesses from acute diseases incident to childhood. 

Eight months ago it was noticed that she could not keep 
her hands still, and was constantly knocking things over. This 
kept growing worse until, six weeks before she came to me, she 
lost all use of the right linnd. Her ankles, which had been 
growing weak for some time, turned over so badly that she 
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occasionally fell down. At times her speech was badly affected, 
and lier words often ran together so as to be almost unintelli- 
gible. When she reads the letters blur badly and her eyes 
become very much inflamed. Her eyes had troubled her for 
some time before any choreic symptoms were noticed. One 
eminent neurologist of this city had seen the patient and pro- 
nounced tlie case one of organic brain disease. He had given 
a very unfavorable prognosis. 

Eye-defects: Latent hypermetropia, + 1,00"; esophoria, 
8° ; adduction, 38° ; abduction, 2° ; right sursumduction, 2° ; 
left sursumduction, 2°. A higli degree of lateut esophoria was 
subsequently disclosed by this patient. 

Treatment and ResnUs : The treatment consisted in giv- 
ing prisms, bases out, over each eye for constant wear, and 
later in performing graduated tenotomies upon both internal 
recti. 

The improvement in tlie clioreic symptoms began almost 
as soon as tlie prisms were put on. At the end of the first 
week her mother reported that she could dress herself much 
better than formerly ; that her right hand rested quietly in her 
own when walking, whereas it used to be impossible to hold it, 
on account of the twitching. She also began to use her right 
hand for the first time while in my consultation-room, to denotei 
the position of test-objects while her eye-muscles were beinj 
tested. 

The patient, four months after treatment was begun, wrol 
and sewed with her right hand, walked perfectly well withoi 
turning of the ankles, and had no choreic symptoms whatever. 
The power in her right arm was fully regained later. The 
parents state that " she is as welt as she ever was," and express 
the greatest gmtitude because of her restoration to health. For 
nearly six years no return of her choreic symptoms has been 
observed. 

On January 19, 1897, a friend of the parents of thii 
patient visited the office. He reported that " the patient 1*1 
now a strong and robust young lady, and that she had never,'J 
at any time, had the slightest symptom of her old trouble." 

Since then I have seen one of the parents and a confirma- 
tion of the complete recovery of this patient was obtained. 
Every choreic symptom disappeared over five years ago, and no 
relapse has occurred since that time. 
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Case III, Aggravated Type of Chronic Chorea, Accompa- 
nied by Deformity, Headache, Asthenopia, and Inability to 
Work. — Miss C, aged 26, Referred to me for diagnosis on 
February 27,1888.' 

family history not known. 

History of the Case : The patient was a poor factorj-girl 
that was sent to me by a medical friend, Dr. O'Connor, of Ho- 
lyoke, Mass., to see if anything could be done for her. No one 
who had seen iier could make a diagnosis, although she had 
been seen by most of the prominent physicians of the State. 
Since her tenth year she had suffered with neuralgic headaches, 
asthenopia, and ^wrsistent trembling in her hands and arms. 
For four years there had been a stiffness and rigidity of the 
neck, accompanied by severe pain in the neck and "choking- 
spells" when she attempts to speak or when excited. There is 
also marked contracture of the hands and arms. 

Her appearance when she came to me was one of remark- 
able deformity. Her chin seemed to be held firmly in the 
region of the chest, at the level of the fonrtli button of her 
waist. Both up[>er limbs were contractu red, in the state of semi- 
flexion, at elbows, wrists, and fingers, and trembled excessively 
when she tried to usr them. They could not be extended, nor 
could the patient make use of the hands. She had been 
obliged to give up work on that account. Whenever she talked 
her face became painfully drawn and distorted. The mouth 
would especially be drawn downward. Under the least excite- 
ment she would be seized with what slie called "choking-spells," 
The throat-muscles would contract and interfere seriously with 
respiration. She had constant headache, chiefly in the forehead 
and occiput, and a persistent pain in tlie neck. No painful 
points existed, nor did pressure, movement, or other tests reveal 
the existence of organic disease of the spinal cord. Sensibility 
to toucli, pain, and temperature was normal. Motility was 
unimpaired. Tlie muscular sense was perfect. No inco-ordina- 
tion existed. I considered the case one of aggravated chorea, 
complicated by headache and asthenopia. 

Eye-defects: Hyper mettopia, + 0.75; esophoria (mostly 

' Thli cue bu been prevlouslj menUoiiBd Id Chapler III becBiue heaJactie and 
tnlcou neuralgic jMroxjaint (Constituted in ItnporUml part of her cllntcRl liistorj. Tlie 
cue Is una of safflcleDt lnt«rNt. IjowcTer. to wsrmiit rcpslltlon here, u the patleut waa 
nblbll«d at medlcBl Boclellei, before I taw her, as a meilkal curloslt;. 
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latent), 20° ; left hyperphoria, 3° : adduction, 22° ; abduction, 
5° ; right sursumduction, 2*^ ; lelt suisumdiiction, 5°. 

Th-eaimeni ami Mesulis : .The muscular anomalies were sat- 
isfactorily relieved by graduated tenotomies of both internal 
recti and the left superior rectus. Applications of static sparks 
were made daily for about two months. The patient had, by 
this time, regained the use of both liands, carried her head 
erect, had no headaches and little spinal pain. For awhile 
she returned to work. The effect of hard labor brought back 
her " choking-spells" ; hence she was advised to take absolute 
rest if they continued. .She now has some asthenopia remain- 
ing and an occasional headache. Her facial contortions persist 
to a slight extent when she is unduly excited ; but otiierwise no 
spasmodic movements are noticed. I suspect that some latent 
hyperphoria exists still, and that further operative work ou thfta 
eye-muscles will be demanded before the patient recovers coi^H 
pletely. fl 

The last report from this patient stated that there was a * 
steady improvement in her condition and that she had again 
returned to work. She had no headache and few "choking- 
spells." Her head and hands were no longer affected witliig 
distortion. 

Case IV. Chwnic Cliorea of Twelve Years' Duration, 
Homble Facial Contractions. — Mr. C, minister of the gospi 
Mother died of phthisis. 

This remarkable case is quoted from my work on nervoaij 
diseases.^ This patient was seen by me in the office of mj 
friend Dr. George T. Stevens. 

Family History: No nervous diseases had existed amonj 
his direct ancestors or in remote branches of his family. 

History of the Case : About twelve years before this iiitei>iv 
view his family had noticed frequent facial contortions which 
he was unable to control. A trip to Europe, and parish labors 
in a district where he spent most of liis time in a carriage, and 
wrote but Uttle in his study, prevented its increase for about 
four years. He then became the pastor of a church and liegan 
active labor in his study. The facial contortions grew mpidly 
more aggravated in character. Every feature would become 
horribly distorted ; the eyes would close, the forehead beconi 

' Lectures aa Nervous Disease*, Tlie F. 
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terribly wrinkled, and tlie nose and moutVi would assume atti- 
tudes whicii no one could possibly imitate by volition, and 
which are difficult to describe. Tlie hour of retiring was par- 
ticularly dreaded, because the facial spasms would become ter- 
ribly persistent and severe as soon as the eyes were closed and 
a recumbent posture was assumed. The facial contortions were 
always least severe in the morning, and grew more severe aa 
the day progressed. No medicinal treatment had ever benefited 
the patient. 

Eye-defects: An examination showed hypermetropia of a 
high degree, esophoria of 6°, and hyperphoria of riglit eye of 
3°. He had been wearing prisms with the base imcai'd, at 
the suggestion of an oculist. Naturally he had been made 
decidedly worse by tiieir use. 

Treatment and ReauUs: A partial tenotomy was first per- 
formed to correct tlie hyperphoria. The facial spasms ceased 
witJiin an Iiour, and Jio sign of chorea was observed for two 
entire days. On the tliird day a very sliglit twitching about 
the mouth developed. A partial tenotomy of the internal rectus 
of the left eye was tlien jierformed. Tliis completely corrected 
the esophoria. 

Subsequent to the second operation the patient had kw, 
if any, choreic movements. He stated to me that, " unless 
excited, his face remained absolutely quiet," and that, for tlie 
first time, he had tliat day '• been able to attend a meeting of 
ministers and look them in the face without facial spasms wliile 
discussing church matters." During his recital of his various 
symptoms, etc., to me, his face only showed one very slight con- 
vulsive movement. Thus, in less than one week, were the con- 
vulsive spasms of his face almost completely arrested by conect- 
ing a hypermetropia and two muscular defects associated with 
the eye. 

Such a case is rarely encountered. The patient was an 
adult. The duration had exceeded twelve years. The spas- 
modic movements were terribly severe. Ali medication had 
failed even to ameliorate them. They became greatly aggra- 
vated as soon as the patient was compelled to use his eyes in 
study or writing. He could not even " look out of a car- 
window " without being thrown into a most distressing state ; 
yet, in spite of all these unfavorable facts he was apparently 
perfectly well when I last conversed with him. 
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Case V. Extreme Chorea of Facet Arms, and Lege, — 
Miss H., aged 15, referred to rae on August 17, 1889, by Dr. 
G. B. Banks, of Huntington, L. I. 

Family II'iBtory : The mother has very severe headaches. 
One brother has sick headaches. One sister had phthisis. 

Hiatori/ of the Case: The patient had been perfectly well 
until she liad pneumonia, eighteen montlis prior to her visit to 
my office. Abont six months prior to the first examination by 
me she began to liave twitchings in lier hands and arms. These 
grew gradually worse until, at the present time, they affect her 
legs, arras, and face to a marked degree. Siie frequently drops 
whatever happens to be in her hands, her mouth twitches very 
badly, and she is extremely nervous and excitable. Slie had 
some asthenopic symptoms four years ago, but has not been 
troubled since with her eyes. She is also troubled with marked 
dyspnoea on the siiglitest exertion. 

Eye-defects : Under atropine the patient showed : Hyper- 
metropift, + 0,75'; adduction, 20°; abduction, 6° ; sursumduc- 
tion, right, 2° +; left, 2° -\- ; no hyperphoria; esophoria, 
8°. Two days later, while wearing a 2° esopJiorial prism, she 
disclosed 10° of esophoria, with an abduction of 2°. 

Treatment and Results: The patient was at once given 4" 
of prism, base out, for her esophoria, and she wore them coU' 
stantly for about six weeks, with some sliglit improvement in 
her symptoms, 

September 4, 1889. A graduated tenotomy was performed 
on the right internal rectus. During the next two weeks the 
choreic movements had almost entirely ceased. 

October 8th. A graduated tenotomy was performed on 
the left internal rectus. Two weeks later her father reported: 
that she was going to school without bad effects, and was ntp^! 
idly gaining flesh and strength. One month later he saidi 
that lier dyspncea had entirely disappeared. 

November 11th. Patient reports that, prior to treatment, 
she used to throw lier pencils on the floor without knowing 
why, but has not done so since. She has no headache after 
study, as formerly, and has gained fifteen pounds in weight 
The teachers in school have spoken to her parents of her: 
marked improvement, 

December 2l6t. The right internal rectus was again di- 
vided, as some latent esophoria had been disclosed. 
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October 9, 1890. Patient reports that she has had no 
chorea and only an occasional headache. 

Her muscular tests are : Adduction, 20° ; abduction, 7" -)- ; 
sursumduction, right, 2° +; left, 2° — ; right hyperphoria, i* ; 
esophoria, 1°. 

Reports from time to time, during the past three years, 
have been received from a neighbor, although tlie patient has 
not visited my office during this interval. From what I can 
learn, this patient continues to be absolutely free from any 
evidences of chorea. 

Case VI, Terrible Attacks of Neuralgia of the Stomach 
and Peraiete^it Trembling of the Head, Face, and Liynbs. Alarm- 
ing Attacks of Sttjfbcaiion. — Mrs. G., aged -42. Referred to 
my care on November 10, 1886. This case was one of the 
most surprising, both to rayself and the patient, that I have 
ever encountered, The long persistence of the symptoms, the 
extreme physical weakness, the alarming attacks of laryngeal 
spasm that would occur, without warning, at intervals, and the 
tremor of the entire muscular system that persisted wlienever 
any excitement or fatigue occurred, tended to make tlie prog- 
nosis grave and to justify a strong suspicion of organic disease. 

Family History : Several blood- relatives died of phtliisis ; 
father and brother died of phthisis. 

History of Vie Case: This patient had been for sixteen 
years a chronic invalid. She was unable to bear ttie least 
excitement. Even the companionship of her family for an 
evening was at times too great a strain upon her nervous system. 
She was at times a great sufferer from severe paroxysms of neu- 
ralgia of the stomach, and frequent attacks of alarming short- 
ness of breath and a sense of impending suffocation would 
occur, I personally witnessed one -of these attacks in my office, 
and it was entirely free from a trace even of hysteria. It was 
of much shorter duration than an asthmatic attack, and seemed 
to be due to a spasm of the larynx. She became markedly 
cyanotic and suffered alarming shortness of breath. 

In addition to these symptoms, tliis patient suffered for 
many years from an mtcontrollahle trembling of the facial mus- 
cles and limbs, when at all startled or e'xcited. She had been 
for years unable to attend places of amusement or to bear 
physical exertion. 
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Eye-ilefecte : The patient was found to be emmeti-0| 
(when under atropine). Esophoria (manifest) of 3° existed ; 
abduction, 5°. A liigh degree of latent esophoria was disclosed 
later, with a proportionate decrease in the abduction. Homony- 
mous diplopia at times existed prior to operation. 

Ti-eatment and lieaulls : Much to my surprise (as she had 
a marked phthisical history), an exHminiUion of her eyes showed 
no refractive error (even when under the influence of atropine). 
She showed, liowever, a very liigh degree of esophoria, and a 
graduated tenotomy was performed upon both of her intemi. 
The effect was magical. She recovered her health completely 
within two months, and is to-day able to endure as much as 
when a young girl. One of the last reports from her, some 
time ago, states that she had " shopped all day and attended 
the theater in the evening." An old friend of the family lately 
alluded to the case, in my presence, as one " not of cure, but 
of resurrection." 

Ten jears have now elapsed since the patient was relieved 
of her eje-strain. During this period no return of her old 
symptoms has occurred, nov has she been obliged to resort to 
drugs for the relief of any physical ailment. At the last tests 
this patient showed: Adduction, 33°; abduction, 8°; no eso- 
phoria ; no hyperphoria. 

This case is very interesting (from the stand-point of the 
oculist) in that there was absolutely perfect refraction, even 
under atropine, and that the esophoria was almost totally latent. 
The remarkable results obtained by eye-treatment have remained 
undiminisiied during a period of over seven years, in spite of 
extreme physical exercise, as compared with her powers of en- 
durance prior to the eye-treatment. 

Case VII. Choreic Movements of the Head, Face, aiirf 
Limbs, with Recurring Attac?;s of Gastric Pain, Paljor, and 
Extreme Weakness. — Master R., aged 10 years. Referred to 
me on November 10, 1888. 

Famili/ History : Father for thirty years suffered from 
most extreme attacks of sick headaches every week, until his 
latent hypermetropia was corrected. Fhtliisis is extremely 
common among tlie paternal ancestry; one maternal uncle 
was insane. Almost all the paternal ancestry has suffered 
from sick headaclie. 
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History of the Case: Tliis patient was the son of a physi- 
cian, who had himself been cmed of terrible sick headaches and 
complete nervous prostration by the correction of a latent error 
of refraction that had not previously been suspected by himself. 
The son had been somewhat delicate from youth, being highly 
nervous and generally anBemic, At frequent intervals severe 
gastric pain would appear, witliout apparent cause, and create 
symptoms of extreme pallor and faintness. 

When about 6 years of age mild symptoms of chorea ap- 
peared. Tlie child would twitch and jerU his shoulders, face, 
and limbs, when at all excited. As he grew older these clioreic 
symptoms increased to such an extent as to cause an alarm and 
to justify an examination of the eyes as a possible factor in 
causing the chorea. At the time when I first examined tlie 
boy he could not attend any place of amusement without 
attracting attention by his choreic movements, and at times 
they were veiT marked, irrespective of excitement. Medication 
had accomplished nothing. The patient had been frequently 
removed from school, because it was found that study aggra- 
vated the chorea. 

Eye'defects : Under atropine this patient showed: Latent 
hypermetropia of 2 diopters ; esophoria (manifest) of 4° ; 
abduction, 4°. Later a high degree of latent esophoria dis- 
closed itself, under the influence of prisms, with homonymous 
diplopia and no abduction. 

Treatment ami Results: The child was ordered +1.00' 
glasses for constant wear. Three graduated tenotomies were 
performed upon the interni at intervals of about two months, 
as latent esophoria of a high degree was disclosed, from time 
to time, by the patient. 

The result was very gratifying. The child recovered com- 
pletely from his chorea within a year and has never shown any 
return. Within the past five years lie has developed into a very 
tall and strong boy, weighs 150 pounds, and is in perfect health. 
He uses his spherical glasses now only for study, reading, and 
any close work for the eyes. He has attended school regularly 
for the past seven years without any ill-effects upon his health. 

Case VIH. Aggravated Type of Chorea Affecting the Face, 
Arms, and Legs. Marked Impairment of Speech. — Miss B., 
aged 18. Referred to me on December I, 1892. 
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Fnmily History : Mother is vevy nevvous and excitable 
tempemnieiit. 

History of the Case : This was a well-developed Toun(_ 
girl. Up to within a year of her first visit she had beeu con-' 
sidered to liave a nervous temperament, but had shown no 
symptoms of cliorea. At this time slie was allowed by her 
motlier to visit a school-friend for a few days. During this visit 
she participated in various amusements and lived a life different 
from the routine life which she led at home. On lier return from 
this visit her mother noticed that she was unnaturally excitedi 
and extremely nervous, She twitched her arms and face in 
very peculiar and unnatural manner, would cry and laugh hyi 
terically, and did not articulate as distinctly as before the visit 
These symptoms seemed rather to increase than decrease withii 
the next few days, and caused great alarm to the family. Vi 
rious forms of medication were tried, without benefit, during the 
next few months, Tlie clioreic symptoms steadily increased in 
intensity and marked physical weakness appeared. She became 
unable to play upon tlie piano, could not bear the excitement 
even of girl companions, and her sj>eecli became so thick and 
indistinct as to become almost unintelligible, at times, except to 
those who knew her well. A walk of one or two blocks would 
tire her so that she would have to lie down and rest. 

At her first visit to my office her clioreic movements were 
very severe iu her arms, logs, and face. It was impossible for 
me, at times, to understand what she said, as she sputtered and 
talked as though she had a foreign body in her mouth. No 
evidence of organic disease could be found, and there was no 
apparent abnormality in the perception or localization of sensa- 
tions of toncli, pain, or temperature. The power of individual 
muscles seemed to be intact. The mother had become strongly 
impressed with the idea that her daughter was suffering from 
some organic trouble and that the prospect of recovery, under 
any treatment, was extremely discouraging. 

Eye-defecis : Under homatropine she showed hyperme- 
tropia, + 0.75*. Her muscular tests were: Adduction, 15°; 
abduction, 9° ; sursumduction, right, 3° ; left, 3° ; no hyper- 
phoria ; esophorin, 1°. Later on she disclosed a high degree 
of latent esoplioria.' 

■ This caie lUiistrstcB a latent eaophorU of ■ hlHli .Ic^ree, Willi iin ■|)p*rciitl]r A(jA 
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Treatment and Resnita: Tliis patient sliowed so little 
eye-delect at the first visit that the case did not seem a favor- 
able one for eye-treatment. Prisms were given, however, for 
esophoria, and increased in strength as fast as she showed any 
surplus that would justify such an increase. In one week, 
while wearing 6° of prism, she showed esophoria of 7° and ab- 
duction of 3°. A graduated tenotomy was then performed on 
the right internal rectus. 

Her mother reported, the next day, that she was better 
than at any time for a year. Two weeks later, as 7° of latent 
esophoria had become manifest, a graduated tenotomy was per- 
formed on the left intcrnus. 

The improvement in the ctioreic symptoms was noticeable 
within a week after this operation, and she grew steadily better, 
so that, at the end of a month, she was apparently well. No 
choreic movements were noticed, her speech was distinct, she 
walked several miles daily, could dance, and play tlie piano as 
formerly. When last seen, on December 1, 1893, one year 
from the date of tlie first visit, there was no return of her old 
symptoms. Her eye-tests at that time were: Adduction, 25° ; 
abduction, 9° ; no hyperphoria ; no esophoria. 

Case IX. Chronic Chorea of Thirty-one Years* Duration, 
Affecting the Heail, Face, and aU the Extremities. — Miss 1)., 
aged 33. Referred to me for diagnosis and treatment on May 
27. 1887. This case is one that I reported some years ago, 
in my work upon nervous diseases,' with two illustrative photo- 
graphs that showed the changes in expression and the decrease 
in choreic movements caused by tlie relief of heterophoria by 
graduated tenotomies. I quote this case here because the 
chorea was very extreme and had persisted for over thirty years, 
in spite of all therapeutic treatment and the best medical advice. 

Family History : The father had pulmonary haemorrhages 
for many years. One paternal aunt died of " hasty consum]}- 
fion," Sick headaches are very common among both paternal 
and maternal ancestors. Neuralgia is a frequent complaint 
among the paternal ancestors. 

When 2 years of age this girl developed chorea, The 
spasmodic twitchings steadily grew worse, in spite of the fact 
that her father was a physician and that she had the services 
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of the most skillful medical meii, from time to time, 
twitchiiigs began on the lig-iit side, but they subsequently inj 
volved the left side and also the head and lace. 

She had suffered some from sick headaches, as liad also h^ 
sister. The hands have gratlimUi/ become so conlractnreil thai 
all attempts to use them are more or less distressing. Her tingi 
coidd not be extended farther than would suffice to gmsp smal 
objects. 

When T first saw this patient she was unahle to writefl 
except by grasping the pencil with all tlie fingers and the palm 
of the lefii hand and holding the leil hand with the right hand 
as the spasmodic movements of writing were made. Slie walked 
with a peculiar, unsteady, and crab-like gait, ate with difiiciilty, 
and suffered great (min between the shoulder-blades and over 
the first lumbar vertebra (two points, by tlie way, which are 
very frequently attacked, in my experience, when eye-strain is 
present). She had never written with ink. Prior to menstru- 
ation (which occurred at 17 years of age) the patient had experi- 
enced attacks (probably epileptic) which she describes as "those 
of numbness, followed by a loss of consciousness." She has 
had chronic constipation all her life. The memory and mental 
faculties me perfect. 

When I first saw this patient the spasms were very violent, 
esjiecially about the face and neck. The limbs were jerked 
about, the fingers too tightly clenclied to grasp anything, and 
the speech was rendered peculiarly spasmodic and almost un- 
intelligible, at times. She sputtered and frequently ejected 
drops of saliva wlien endeavoring to converse. 

Eije-ilefects : At the first examination she exhibited no 
refractive error ; but under atropine a moderate degree of 
hypermetropia (1.75 D.) was detected and spherical glasses 
(+ 1.00 D.) were at once provided. In order to test her eye- 
muscles, the services of Prof. J. Williston Wright, of New York 
City, who saw her with me by invitation, were invoked to hold 
her head. This he did, with no small effort, by clasping the 
head on either side and firmly pressing her head against his 
body as he stood behind her chair. During ttiis examination 
she whistled shrill notes on two occasions and underwent the 
most violent facial and bodily contortions. 

Treatment and HesuUs : The results of this imperfect ex- 
amination (necessarily so. under such conditions) indicated to 
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me tliat a high degree of hyperplioria existed, and, as I could 
not again see the patient for some montiis, I decided to perform 
a free, but incomplete, division of tlie left inferior rectus muscle. 
I then instructed the patient to try and get a photograph taken, 
if possible, before she saw me again. She laughingly said that 
she had never been able to have a picture taken, but she would 
do so if she could. She then departed for home with instruc- 
tions to return to me for ti'eatment in the autumn. The first 
picture received of tins case was one that she was able to have 
taken three weeks after the operation, when her head and 
shoulders liad become comparatively calm, as a result of the 
relief afforded, by it. This photograph was deemed, at tiiat 
time, a gi'eat success by herself and friends. In it the blurred 
outlines, whicli indicate? that the movements were still some- 
what active, are very apparent. 

During the next autumn this patient was under my care 
for some eight weeks. I partially divided the right superior 
rectus and both externi, to overcome a high degree of right 
hyperphoria and exophoria, and administered static sparks 
daily to the spine and limbs. A second picture that I possess 
gives, better than words can describe it, an idea of tlie wonder- 
ful improvement which has taken place. Prior to her departure 
for home she could thread tlie finest cambric-needle and pass 
her fare to tlie conductor of a street-car without attracting the 
notice of passengers or throwing it out of tlie window, as she 
certainly would have been apt to do two montiis previously. 
She could fully extend her fingers, walk several miles a day, 
write with far greater certainty and ease, and eat at a boarding- 
house table without exciting comment. Her limbs still twitch 
somewhat immediately before going to sleep, and, in the pres- 
ence of strangers or when unduly excited, she still shows some 
spasmodic movements of the face and shoulders. When calm 
she is, however, perfectly composed and almost entirely free 
from convulsive movements. She considers herself as practically 
cured : but I suspect that time and some further operative work 
upon the eye-muscles will be demanded before complete i-estora- 
tiou to health is effected. 

During the past seven years this patient has not been able 
to come to New York to complete the work that I began upon 
her eye-muscles. She has. however, improved steadily in her 
physical and nervous condition. She writes me several letters 
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each year, in ink, and reports that she continues to be practi- 
cally tree from all chorea, although still somewhat nervous when 
tired or excited. 

As 1 regard this case as one of tlie most distressing and 
typical cases of chronic cliorea ever reported, it may be well to 
state that the patient is well known to Prof. A. M. Phelps, 
M.a, and Prof. J. W. Wright, M.D., of this city, and Profes- 
sor Woodward, M.D., of Burlington, Vt. She has also been 
seen by many members of the profession, both from this city 
and distant States, daring her treatment in my office. 

During the whole treatment of this patient no drugs have 
been employed, and tlie photographs that I published in my 
work on nervous diseases are from untouched negatives. I 
attribute to the static applications the rapid relief of the con- 
tractured state of the fingers and the improvement in her 
general strength ; but, from many facts observed during my 
treatment of her, I am convinced that tlie relief of the eye- 
strain is alone deserving of whatever credit may be claimed 
for her recovery. Four weeks before she was dismissed from 
my care she read and sewed continuously for seveml days, 
and was immediately precipitated into a relapse, which as 
rapidly subsided when the cause was ascertained and its re- 
currence prevented. 

Case X. Extreme CJtorea, Accompanied with Complete 
Nervoiis Prostration that Entailed a Retirement from all Bim- 
ness Pursuits. — Mr. L., aged 36 ; married ; manufacturer. 
Referred to me on November 19, 1892, by Dr, E. W. Hedges, 
of Plainfield, N. J. 

Family History: Father died of phthisis and mother of 
some kiduey disease. Patient has six children, all living and 
well. 

History of the Case : In February, 1892, the patient had 
a " collapse " while at his office. His face flushed, his head 
was confused, he was unable to attend to any business, and had 
to be taken home. He gave up his business, tried various 
tonics, change of air, etc., but was not materially improved. 

At the time of his first Tisit to me he was absolutely unable 
to attend to any business; the least excitement disturbed him ; he 
had pain in back of the head and eyes, and had marked choreic 
symptoms. His gait was jerky and very uncertain fram loss of 
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control of tlie leg-muscles. Walking tired Iiira greatly, altliough 
lie was a strong and robust-looking man. His face was in con- 
stant motion and his speech very much impaired. It was with 
difficulty that he was kept quiet long enough to test his muscles 
and eyes. 

EijC'defecta ; Under homatropine he showed : Hyper- 
metropia and astigmatism; O. D.. + 1.25'; O. S., + 0.75* O 
-j- 0.50" (axis, 9()°). His muscular tests were: Adduction, 
20°; abduction, 6°; no hyperphoria; esophoria, 2°. Later he 
disclosed a very high degree ol" latent esophoria. 

Treatment and ReauUs: All drugs were discontinued. 
Glasses were ordered for constant wear as follows: O. D., + 
0.50"; O. S., -f- 0.50" (axis, 90°). Prisms were given for relief 
of his esophoria, at first, as he disclosed esophoria to a high 
degree very rapidly. Gmduated tenotomies were performed 
upon both internal recti within two weeks. During the next 
four mouths each internal rectus was again button-holed. The 
improvement in this patient was quite marked within a few 
weeks after the first two tenotomies. He was much more quiet, 
could walk steadily without fatigue, his speecli was normal, and 
his choreic movements had almost entirely disappeared. 

In May, 1893, lie had a slight return of his old symptoms 
after excessive use of his eyes, and was given prisms for relief 
of some remaining esophoria. 

When seen, in September, 1893, he was feeling well and 
attending regularly to liis business, Since January, 1894, the 
patient has disclosed some latent hyperphoria. This iias been 
corrected. The patient lias improved sufficiently to resume 
control of his former business, and exhibits very few of his old 
choreic symptoms. He regards himself as practically cured. I 
have not examined his eyes for a year, but get very satisfactory 
reports from liim. 

Case XI. Chorea of Facial Muscles and Limbs, of Three 
Yeiti-a' Duration. — Master A., aged 11. Referred to me on 
October 22, 1890. 

Family History : !Mot!ier had severe sick headaches until 
relieved by tlie correction of hypermetropia and esophoria under 
my hands. Father liad chorea until 17 years of age, and has 
always been very nervuus. lie was operated upon for eso- 
phoria by me, with decided benefit. 



i-^V VtlrSZiJkiy IS HEALTH AXD DISCAS. 

F:.V.Lv^% i« frjTLTLoz. amoL^ both matenud mod paternal 
^\rj>\z:-Tr. Cr;or*a L* common oa the modier's side. Paternal 
rr:-A:.-^ Jtrf: **f:rT neiTois. ai^-i one aonl has St. Vitus's dance. 

U'^,if/r»j Of fht C^iM. : Wfiec thi* patient was a babv he 
zjiA f:z:jL::':i o: irie stomach, and has had a weak stomach ever 
*',.-yA'. Wr^er* 3 vfrar* oM he be^an to have ^ twitchmes," which 
'ifr<n'^['.r rrif^w wone. and have continued, without intermission. 
^.'^h: K.zjji, The ciioreic movements are noticeable in the ex- 
•.;':rr.l:>r*. r/nt esfiecially marked in the face. 

A/y^-</^/^<^> ; Under homatropine he showed: O. D., + 
h y/; O, >,' -^ o.o^r C -r O.Siy (axis. 90-). His muscular tests 
'»'rr'; : A'^i^luction, 16' ; abduction. T" ; sursumduction, right, 3^; 
\f:\\, 3'' ; r.o hyi^.-rphoria ; esophoria. 1". After wearing prisms 
fo; v;vcrail \\f:f:\is lie disclosed considerable latent esophoria. 

Tr^oJ/meni and liesuJU : A 1^ prism was given for esophoria 
afi^l ir;cr':av;d in strength as fast as he showed any surplus over 
ifif: prinm, Ttvo months later a graduated tenotomy was per- 
forrfif'J on the left internus. A full correction for his refraction 
wa«» alvi given for constant wear. For some weeks after this 
o\ff:rHUou there was a marked improvement in the choreic 
%yrfjptoms, but a relapse soon occurred, and esophorial prisms 
wf'j^: again put on, with marked benefit. 

Februarj' 26, 1891. Ten weeks after the first operation 
tb^r right iuU:ru\is was divided. 

March 5th. Patient showed no choreic symptoms and 
looked like a different bov. His muscular tests are: Adduction, 
32'' ; abduction, 8"" ; no hyperphoria; esophoria, i°. Since last 
note this patient has been relieved of all choreic disturbances, 
as far as is known. 

Cy\SK XII. Chronic Chorea icith Marked Impairment of 
Sjf^'frh and Great Difficulty in Walking, — Miss R., aged 35; 

t';fir:hf;r. 

FaniUy History: Father was myopic and suffered with 
h^-adache. Mother had St. Vitus's dance for years, and died 
from it. Three brothers and one sister have headaches and wear 
glass<»s. One cousin on each side is in an insane-asylum. 

Ilifitory of the Case : When a child this patient suffered 
from headache. For seven years patient worked very hard at 
teaching, and suffered from gastric trouble. 

In May, 1892, she broke down completely with nervous 
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prostration and chorea. She could talk but little, and that 
with difficulty. Her limbs were so much affected that she 
could hardly control them enough to walk. She was sent 
to Colorado for a year, returning in July, 1893, not much 
improved. 

At the date of her first visit to me she walked difficultly. 
Her speech was very slow and jerky, and her sister states that 
her mind is failing very noticeably. There is a fine tremor of 
the mus,cles, which is felt wherever she is touched, but no 
marked convulsive movement 

Eye-defects : Under atropine she showed : Hypermetropia 
and astigmatism ; O. D., + 0.25 C + 0.25^ (axis, 90°); O. S., 
+ 0.50* C + 0.50" (axis, 90°). Her muscular tests, at the first 
examination, were: Adduction, 16°; abduction, 4°; no hyper- 
phoria; esophoria, 2J°. Within two days, however, while 
wearing a 6° prism, she showed 8° of esophoria, with uncon- 
querable homonymous diplopia. Later on she disclosed a high 
degree of latent esophoria. 

Treatment and Results: Glasses were given for constant 
wear to correct her astigmatism, and within a week a graduated 
tenotomy was performed upon each internal rectus. 

She began to improve soon after these operations ; was 
much quieter, talked better, slept well, and began to walk 
regularly every day. As more esophoria became manifest, prisms 
were given and gradually increased in strength. Two weeks 
after the first operation a graduated tenotomy was again done 
on the right internus. 

One week later her tests were: Adduction, 26° ; abduction, 
6° + ; no hyperphoria ; esophoria, 1°. 

At this time she reported that she was sleeping eight 
hours every night, walking from two to eight miles a day, and 
feeling much less nervous. She talked naturally, unless un- 
usually excited, and controlled her limbs perfectly. She was 
allowed to return home, with instructions not to begin any eye- 
work for at least three months. 

The change in the facial expression of this patient, as well 
as in her walking, talking, and general demeanor, that had 
occurred in less than six weeks was so marked as to excite the 
greatest surprise among those who had met her when suffering 
from her nervous malady. 

Although I did not regard the latent esophoria in this 
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case as fully corrected, yet tlie pliysical condition ol' the ]>atieiit 
liiul so improved that I deemed it best to wait several moiitlis 
before any further investigation of her remaining heterophoria. 
Subsequently this jHitient ivaa taken violently ill at her distant 
home and has never returned to complete her eye-treatment. 

Case XIII. Fnglitfnl Contortioiia of Face and Incessant 
Jerking of Head for Two Years. — Mr. D., aged 42; married; 
contractor. 

Family History : Father living, aged 80. Mother died of 
cancer. One sister died of phthisis. One sister has severe 
lieadaclies. One child, aged 12, has sick headaches. One 
brother died of paresis. One brother died of mental trouble 
"due to sun-stroke." 

History of the Case: This patient had suffered from head- 
aches, more or less frequently, all of his life, but for the past 
two years tliey have been pmctically constant. One day out of 
tliree the headache is liable to be very severe. The j»ain is 
increased by overwork, reading, or excitement. 

Two years ago he developed, very suddenly, an attack of 
dizziness. He then weighed two hundred pounds. Chorea 
gradually developed until it became extreme. At no time has 
tlure been any paralysis or loss of power. For over eighteen 
months he 1ms been jerking violently in liis face, arms, and 
legs. He has consulted many physicians, without any marked 
improvement, Tiie jerking movements are more violent in tlie 
forenoon than later in the day, and more in cold weatlier than 
in warm. He has lost firty-five pounds in weight. He sleeps 
and eats well. He has to use cathartics and injections to 
overcome extreme constipation. 

This [Miticnt was a very prominent man in |K)litical circles. 
He had sjient large sums of money in consulting numerous 
physirian;', and his case liad been a great puzzle to all the med- 
ical men who had examined him. One of his friends sent a 
commuuiration to me, befoi-e 1 had.ti-eated the patient, that "if 
anything could be done for this patient by eye-treatment it would 
be n miracle." 

This jHitietU had had no eye-st/mj>lo»t8. The jerking of 
his facial muscles and his bend n-as so extreme as to make it 
very difficult to make satisfactory tests of his eye-muscles, — in 
(net, his head had to W held tirmly in the grasp of an assistant 
before auv tests could be made. 
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Eye-testa : Prior to tlie use of atropine this patient showed 
apparent myopia of 1.25 in the riglit eye; eranietroi)ia in 
left; eye; no liyperphoria ; esophoria, 2°; adduction, 17°; ab- 
duction, 6°. After the instillation of homatropine the followinfj 
tests were observed: O. D. V., |-^, made f^ by — 0.50' O 
— 0.50' (axis, 180°) ; O. S. V., ffi. made ^ by + 0.50". Under 
the judicious use of prisms this patient disclosed a high degree of 
latent esophoria witli homonymous diplopia, and no abduction. 

Treatment and Resnlta ; This patient was ordered a full 
correction for Iiis refractive errors for constant use. A gradu- 
ated tenotomy was done upon his right internal rectus, the 
immediate results of which were tliat he showed exoplioria of 
1° with abduction of 11°, Later he showed orthophoria. 

Within twentjMbur liours there was a wonderful decrease 
in his jerking movements. Eye-tests could be made upon the 
patient without Iiolding liis head. Four days after the opera- 
tion patient reported that he had taken no cathartic and liis 
"bowels were perfectly regular. Witliin a month he was almost 
fi"ee from chorea. 

For neavhj three years this patient has beeti ahsolufely well. 
No further operative work has been required upon his eve- 
muscles. He is transacting his large business witlioiit ill effects 
Upon his Iiealth. The removal of liis glasses causes him imme- 
diate discomfort. 

Case XIV. Terrific Jerking of the Head arid Face, with 
oidy Slight Spasmodic Movements of (he Arms ami Legs. — Mr. 
S.. 34 years old ; single ; cigar-manufacturer. 

Family nislory : The patient seemed to be \'ei-y uncertain 
regarding his ancestry and the diseases that had developed 
among them. Motlier died of paralysis. Sisters have head- 
aches. No phthisis. 

History of the Case: This imtient was a cigar-maker that 
lived in one of the cities in the ivesteni part of Xew York 
State. He had been perfectly well up to six months prior to 
his visit to my office. Fifteen years ago lie liad a venereal sore, 
followed by suppurating glands in the groin. He has never 
had any eruptions of the skin, sore throat, or falling of the 
bair. 

Six months ago he began to have a twitching in the mus- 
cles of the neck and pain in the back, between the shoulders. 
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This condition grew rapidly worse until lie had tenific jerkings 
of the muscles of the nock and face, with a pain running down 
the spine as far as the lumbar region. The aiins and legs were 
only occasionally affected to a slight degree. 

As the possibility of syphilis was suspected, he was treated, 
for awhile before I saw him, with iodides and mercurials. No 
improvement followed, and syphilitic treatment was abandoned. 
He then underwent a course of electrical and massage treatment, 
without benefit. Arsenic and all other therapeutic remedies 
proved of no value in his case. 

When sitting down or remaining quiet his convulsive move- 
ments were only moderate iii severity, but when he attempted to 
walk the distortions and grimaces of his face and the violent 
jerkings of his head were distressing to witness. 

As he was considered, a very remarkable case by the 
doctors whom he had consulted, and as no improvement had 
followed their efforts, he was referred to me for diagnosis and 
treatment. He stated to me, on the first interview, tliat the 
only improvement from the various forms of treatment which 
he had tried was that he could walk one short block, sometimes, 
witliout a violent attack of jerking. On arrival in New York 
City he obtiiined lodging in a hotel two blocks from my office. 
On the second morning, while coming to my office, he was 
seized with one of his paroxysms on the street and was arrested 
by a policeman on account of the grimaces of his face and the 
violent jevking of his face, head, and neck. 

Eye-tests: Patient had normal vision in each eye, but tol- 
erated a weak spherical glass (-)- 0.50"). He showed only: 
Esophoria, *° ; no hyperplioria ; adduction, 32°; abduction, 8°. 
After the instillation of homatropine he sliowed, in each eye, 
latent hypermetropia of 2.50 diopters. 

In spite of his high abduction I suspected the existence 
of latent esoptioria. Under the judicious use of prisms he soon 
disclosed (while wearing 6*^ of prism) esophoria of 8° with 
abduction of 2°. 

Treatment and Resulta : This patient had not sufficient 
means to remain in New York for treatment. I therefore 
ordered for liiin + 1.50% O 5° prism, base oni, over each eye, 
aud I instructed liim to wear his sjwctacles constantly. I 
advised him, also, to consult a local oculist at his home, from 
time to time, who had been personally under my care and who 
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could report to me the eye-tests of tlie patient as often as he 
deemed it necessary to do so. 

Within two weeks tlie spasmodic movements had practi- 
cally ceased. 

For nearly nine months no return of his terrible affliction 
has occurred. He was wearing the same glass as originally 
prescribed, although, in my judgment, the spherical glass ought 
to have been increased and the prisms discarded, after a radical 
relief of his esophoria by a tenotomy upon an internus. 

He then was persuaded by a local octdist to have both 
interni operated upon. Plain spherical glasses (+ 1.50) with- 
out prisms were then ordered for constant use. 

This patient called at my office on April 15, 1897, and 
reported that the cure was complete. He showed not even a 
trace of facial movement and his eye-tests were practically nor- 
mal so far as heterophoria was concerned. The patient said 
that his recovery was regarded, by all wlio had known him 
when afflicted, as miraculous. 




SLEEPLESSNESS; SOME FACTS RELATING TO ITS 
CAUSES AND CURE. 

A PERSISTENT loss of sleep is generally recognized, and 
jnoperly so, as one of tlie most dieadlul of human afflictions. 

The recuperation of vital forces tlwit takes ])lace dining 
jieaceful slumber constitutes the basis of both mental and phys* 
ical liealth. " Tired nature's sweet restorer — balmy sleep " — 
comes, from natural causes, as an unbidden, but welcome, guest I 
to tlie many that would otherwise be unable to bear the burdens ! 
of each day. 

To those who are robbed of sleep, however, from causes! 
that may apjrear obscure, the struggle of life sooner or later 1 
ends in physical or mental disease. It entails upon them too i 
often tlie distressing results of the opium or chloral habit, andj.f 
in many instances, a sudden termination of their misei-y by j 
suicide. 

There is probably no physical condition that the educated* 
physician is so often unable to combat successfully as a persistent! 
tendency toward insomnia. 

Many thousands of sufferers of this class are to-day exiled, J 
through medical advice, from their business interests, — travelings 
for needed rest or enduring a wretched existence in uncongeniuJ 
surroundings, far from their homes and friends, too oilen atfl 
sacrifices that they can ill afford to bear, — simply because medi-9 
cine, in their special case, has proved incai)ab]e of combating¥ 
an inability to obtain tlie eiglit hours of peaceful slumber thatl 
health demands. 

Again, it is chiefly among the intelligent and educated! 
classes that this form of suffering is encountered. 

Those by whom, in consequence of their mental endow- 
ments, the greatest successes might be, and often liave been, 
achieved; by whom the greatest pleasure can be obtained out 
of life and alike bestowed upon others by their mental a 
social prominence; upon whom tlie greatest responsibilities i 
of necessity imposed, and in whom the greatest capabilities i 
suffering and patient enduring exist — these are too often tli^ 
(136) 
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ones that tuni, in tlieir desjiair, to the physician for lelief from 
this dread enemy that shatters hope, paralyzes industry, impairs 
the judgment, imperils large financial enterprises, embitters life, 
and casts a gloom over their present and their future. 

The explanation of the fact that brain-workers (as distiu- 
guislied from muscle-workers) are peculiarly disposed to insom- 
nia lies chiefly in the constant strain imposed upon the organ of 
the mind ; but this does not necessarily justify the conclusion 
(too frequently arrived at by medical men) that the brain-cells, 
or the blood-vessels that feed the brain-cells, are the seat of 
actual disease. 

At the risk of incurring criticism for repetition, I feel that 
I cannot impress my readers too frequently with the physiolog- 
ical fact that any expenditure of nervous energy in excess of 
that generated from day to day (irrespective of where the ex- 
cessive exi)enditure occurs) may in time so deplete the reserve- 
capital of nerve-force in any individual as to embarrass the 
workings of some part or parts of the nervous system without 
any actual disease being present.' The result of this temporary 
" nervous bankruptcy " is peculiarly apt to disclose itself in some 
derangemnnt of the normal function of the weakest part, — as 
an echo is heard far from tlie source of the echo. 

Let us cite, as an apt illustration of wliat I mean, one of 
our everyday experiences : — 

An upright businessman, with a stated income, lias, from 
certain extravagances, etc., spent not only in excess of his 
income for many years, but has gradually encroached upon his 
capital. He grows moody, reticent, and irascible; and becomes, 
almost imperceptibly, an altered man. His friends, ignorant pf 
the cause of the change, gradually become distant and iewer in 
number. Social estrangements, domestic uubappiness, a general 
loss of esteem, and many other complications then begin to 
arise, day by day and month by mouth, until the individual 
ftiUs from the high i>osition that he once occupied with warrant- 
able pride. Now, what has caused this fall, and what is the 
remedy? Unquestionably, to every thinking mind, the initial 
and underlying factor in all the ultimate results would be the 
excessive expenditure of money. The cure, moreover, lies in 
stopping the initial cause, with the hoi^e tliat time and prudent 
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living will restore not only tlie impaired business capital, bnt 
likewise the cheery nature and honest manliood that originally 
gained the individual his high position, and that can alone 
restore it to him. 

The reader may possibly fail, at first, to see the application 
of this illustration to the subject at issue. He will see it in a 
clearer light when I submit the following proposition, which I 
shall endeavor to sustain by a report of cases that have come 
under my observation. This proposition I would present as 
follows : — 

Clinical evidence goes to show that a large proportion of 
aubjecla affected with persistent insomnia of long staiiding suffer 
from some congenital defect of the ei/es themselves or from an 
improper adjustment of the muscles that move the eyes. 

In many incurable cases of insomnia this constitutes the 
underlying factor that entails an excess of nervous expenditure 
from tlie date of birtli until death (if not projjerly rectified). 
In time it materially tends to exhaust the normal reserve-capital 
of nervous force of the individual. 

When we stop to reflect, we can understand how every 
letter on a printed page, as well as every object on the street or 
in our homes tliat we become cogniznnt of by tlie sense of 
sight, requires a more or less perfect adjustment of the compli- 
cated muscular apparatus that so regulates the eyes in relation 
to each other as to enable tliem to see with both and yet per- 
ceive but a single image. 

The total aggregate of such visual perceptions, during the 
sixteen hours of eacli day that we use the eyes, is enormous; 
and it means a proportionate number of accurately-performed 
adjustments of two cameras (tlie eyes) upon n single object, 
performed often with mavvelous rapidity and involving, in many 
of the adjustments, a complete change of combinations in the 
eye-muscles that are successively brought into play. It is not 
mucli of a task to lift a ]ieniiy once, but no living being could 
lift a penny a million times each day. 

Now. nature has so accurately balanced tlie relative power 
of each of the various eye-muscles in a perfectly-constructed 
being, and has so beautifully constructed the eyes as regards 
their focus, that the expenditure of nerve-power (in the case of 
such an individual) required to perform the necessary eye-move- 
ments throughout each dav is reduced to a minimum, although 
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necessarily very large as compared to the amount expended 
upon any other organ in the hody. 

But, when the adjustment of the eye-muscles or the con- 
struction of the eyes themselves is so imijerfect that the main- 
tenance of single vision (when both eyes are simultaneously 
used) is the result of an excessive expenditure of nerve-force (far 
greater than nature intended in many cases), any individual so 
afflicted begins from birth either to draw from the " reserve- 
capital of nerve-force " that nature has stored up for emergen- 
cies, or the eyes must be run at the expense of a proper nerve- 
supply to some other part (Peter being robbed to pay Paul). 

As I have said before, in a preceding chapter, three factors 
enter into the proposition as to how long a time can elapse 
before the serious influences of such a leak of nervous energy 
will be felt in any given case where the eyes or the eye-muscles 
are abnormal : 1. How much excess of energy over the normal 
amount is required to compensate for the defects connected witli 
the sense of sight. 2. How mueh " reserve-capital " of nerve- 
force the individual starts out in life with. 3. How much 
nerve-force the individual can generate day by day to meet the 
daily expenditure. 

A person inheriting one hundred thousand dollars at birth 
could have exjwuded upon him one thousand dollars per year 
in excess of his income without feeling the laclc of money for 
one hundred years ; but if the excess of expenditure be in- 
creased to five thousand dollars over his income, bankruptcy 
would stare him in the face when lie attained his majority. 

A serious defect of construction in one or both eyes, or a 
decided tendency of one or both eyes to deviate from parallelism 
with its fellow, may entail upon an individual a leakage of 
nervous force that is apt to prodnce, in time, very sad resiilts 
upon the general health. 

It is not my intention in this article to ignore the fact that 
many cases of sleeplessness can apparently be attributed to over- 
work, business cares, anxiety, or similar forms of nervous strain 
fts one of the factors in its causation. Neitlier would I over- 
look the fact that organic disease of the kidneys and diabetes 
often manifest their onset by a persistent tendency toward 
wakefulness. I desire simply to emphasize the fact that eye- 
strain constitutes (in a large proportion of such cases) a factor 
that is often unrecognized or ignored by medical men. 
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The field of tlie oculist is of necessity a large oue. It will 
not be restricted by a wider dissemination of knowledge of the 
apparatus of sight among the body of general practitioners. 

Within the next twenty years we will see every si>ecialist 
of note in nervous diseases more or less expert in testing refrac- 
tion for himselliand determining, without outside aid, the exist- 
ence of defective equilibrium of eye-muscles. He need not be 
an oculist, in the true acceptation of that terra. Diseases of the 
eye properly belong to a specialty, and ai-e best treated by those 
who see the most patients of that class. But the nervous 
specialist should know, and sooner or later will be forced to 
know, whether his patient has near-sightedness, fav-sightedness, 
or astigmatism to complicate matters, and if the eyes tend to 
deviate from their normal and physiological conditions. The 
more he studies these conditions, the more will he find to hi- 
terest him, and much to relieve that is now too often unrecog- 
nized in the sufferers who apply to him for aid. He will cease 
to give pills to patients with from three to twenty ])oisonous 
alkaloids combined, on the principle that the sportsman adopts 
when he uses a handful of sliot, hoping that one may perchance 
kill his bird. He will study his cases more intelligently, and 
delve less into works of therapeutic speculation. This view is 
not Utopian, or visionary ; neither is it the result of rash en- 
thusiasm ; but is an earnest conviction that has come after yean 
of patient inquiry and careful observation in a large number 
patients suffering from nervous derangements. 

The time has passed, I think, when tiie blindness of prej 
dice against the views advocated in this work holds sway as 
strongly as in tlie past among tlie leaduig minds of tlie medical 
profession. From many sources, botli liere and abroad, abun- 
dant confirmatory evidence of the truth of this doctrine is being 
published from time to time, showing conclusively that defects 
of the eyes and e)'e-muscles do constitute an important factor 
in the causation of many forms of obscure nervous diseases. 
Those who still oppose this view most vehemently have, 
many instances, sliown by their writings gross ignorance of 
methods employed to decide tlie points at issue. 

It took Lister and his followers some ten years to teach 
profession, if the antiseptic method was to be tested as a bai 
for adverse criticism or for the benefit of sufi'ering humanity, 
that the operator must clean his finger-nails; that he must 
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also wash his hands wicli great care, make his knives aseptic, 
and follow out the jmbllslied iihiii of procedure with due 
regard to detail before the results obtained could be worthy 
of publication or in miy way reliable as a basis of scientific 
deduction. 

To what extent the leaders of the medical fraternity will- 
ingly lend their cars and give their earnest support to any new 
method of treatment [provided it consists of a drug, or a sub- 
cutaneous injection of au agent whose component ingredients 
are unknown and which is adopted purely on faith] has been 
demonstrated during the jiast few years in a way that now bids 
fair to subject such child-like credidity to ridicule,^ if the ill 
results to humanity do not in time justify merited condemnation 
and rebuke. 

On tiie other hand, any system of treatment that is based 
upon facts wliicii can be determined with the same scientific 
precision as the computation of an astronomical problem, tiiat 
is supported by well-recognized physiological laws, that has 
yielded and is yielding daily relief to many individual cases 
culled from suffering humanity which medicines have failed to 
afford, that has lived and steadily made progress year by year 
in the face of bitter and organized opposition — such a system 
of treatment cannot now be annihilated by ridicule as a sub- 
stitute for scientific argument ov impeded in its progress by the 
condemnation of those who have had no experience in it. 

Not long ago a tamous orator told the following fable: — 

" A well-fed horse who, in his greed, scattered grain upon 
the floor of his stall berame, in consequence, the constant com- 
panion of a rooster, who picked up the scattered oats. One day 
the rooster suggested that friendly relations were desirable and 
Avould be put on a much firmer basis by the existence of a 
solemn agreement between them. The horse assented, and, on 
asking the basis of the compact, was told that it should read : 
'Neither of its s/iull step on the other's feet.'" 

I do not desire to carry out hi full what, to my mind, 
might be the true application of this fable. None of us desires 
to stir up discord if important facts can be insured a fair hearing 
without recourse to asperity; but the establishment of a great 
truth cannot l)e crushed by being " stepped upon." 
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I do not purpose to discuss liere at any length the optii 
problems (often very difficult to solve) which are liable to 
encountered in subjects wlio suffer from serious nervous disturb* 
snces of the functional type. Neither is it my intention to 
review here the work that has already been done in this field 
by the employment of metliods now in vogue, old or new 

It may be well, however, for me to mention, in this conni 
tion, a lew of the reasons why, in my judgment, the treatraei 
of the eyes has totally failed, in the hands of some observers, t*' 
relieve or modify some nervous conditions that bad withstood 
judicious medication for years, and why it is that, subsequently, 
in more experienced hands, treatment of the same patiente,. 
directed to the eye-muscles, has led not infi-equeutly to 
happiest results. 

1. I would call attention to the fact that preconceived 
liotts alioiii old methods must be abandoned without prejiulii 
when a new method is to be tried. 

2. Each observer must, of necessity, make himself th 
ourjhly fnmijiar with all the details of the method which he pm 
poses to employ before he is competent to decide pro or 
resjrecting its merits. This cannot be done exclusively by r 
ing. No one can describe with the pen the many intricacii 
that are apt to arise in solving complex optical problems. It u 
certainly not beneath the dignity of even an eminent man 
learn (by personal observation of the work of another whom h) 
perhaps, ihiuks is misled, and by timely suggestions thus ol 
tained) how facts that bear upon successful treatment may ' 
determined that were, perhaps, at first obscure and diificult 
ascertain. 

3. With a full knowledge of the method, its intricacies^' 
and its difficulties, cojicluslons should never be too liastily arrived 
at in any given case. It is always " better to be sure than 
sorry." Those who have bad the largest experience may occa" 
sioually make mistakes in judgment when a peculiarly complt 
problem is presented for solution. How much easier is it, thei 
fore, for one with a limited experience to fall into error! Ti 
story is told that a selection of a pilot for a vessel laden wit! 
precious merchandise, which was to enter a harbor full 
sunken ledges and sand-bars, was once being made. One b; 
one the applicants told a tale of uuinterrupted successes. Fi- 
nally one pilot was accepted simply because he said: "I ought 
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to know the cliauiiel, as I'vi? wrecked ;i slii[) on every rock in 
this harbor." 

So it is with many cases of epilepsy, choien, insanity, in- 
somnia, neuralgia, headaches, and kindred nervous affections. 
These patients have, as a rtde, acquired and constantly prac- 
ticed frona birth certain faiiUy combinations of the varimis 
eije-miiBcles, in order to enable them to use the ejes together. 

They are often able, by the aid of such unnatural combina- 
tions, to simulate a condition of apparent equilibrium of adjust- 
ment of tlie eyes, altliough a very serious expenditure of nerve- 
force may be demanded of them in order to do so. They are 
naturally unconscious of the eye-strain, because they think 
everybody does as they do, in order to see. They often liave 
no eye-symptoms. They practice these "tricks of adjustment" 
instinctively, not as an act of volition ; and they have generally 
to be taught, by the aid of prismatic glasses and other recog- 
nized steps, to abandon them and thus to disclose the actual 
maladjustment of their eye-muscles, which has entailed upon 
them this long-continued leak of nerve-force, and, later on, an 
abnormal reflex excitability of the nerve-centers. 

They are not unlike a tortuous and difficult cliannel in 
which the hidden difficulties to surmount do not ahvays disclose 
tliemselves upon tlie surface. They demand, and generally 
repay, a careful and scientific scrutiny into the adjustment of 
the ocular muscles and latent errors in refraction. They re- 
quire time and great patience on the part of the observer, as 
well as skill. 

4, The old methods ot testing the eye-muscles will have to 
be abandoned at no distant date, A phorometer is now essen- 
tial to all accumte work. Moreover, the separate muscles 
should be individually tested and their power accurately meas- 
ured. 

Not long since, a physician, who had twice collapsed from 
nervous prostration and insomnia at the very threshold of his 
professional labors, came to me for advice. He showed, at in- 
tervals, an apparent condition of equilibrium in tlie orbits, but 
welcomed prisms for a deviating tendency of one eye above its 
fellow, and improved rapidly under their influence. Within a 
week he showed unconquerable double images without liis 
prism, and a radical step for the correction of his vertical stra- 
bismus was advised. At the advice of friends be then consulted 
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an oculist of international repute, who not only failed to re( 
nize tlie fact that tlie patient saw double images, but even ] 
nounced the eyes normal in tlieir adjustment. The descriptioi 
by the patient of the rough and unscientific tests upon wliic' 
that judgment was made showed clearly that the oculist ^ 
eitlier woefully negligent of his obligations to the patient < 
incompetent to decide the point at issue. 

Another patient, upon whom I have lately performed I 
graduated tenotomy of tlie external rectus muscle, with 
happiest results (as it brought about a rapid and complel 
restoration to health), came to me originally with an eye l' 
diverged, at times, wlieu her vision was not attentively engaget 
almost to tlie outer canthus ; yet she bore a certificate from oiH 
of the leading oculists of America that she had no delect in thi 
refraction or adjustment of the eyes and that her terrible lieaw 
aches and difficulty in using her eyes required only constitutional 
treatment. 

Hardly a day now i)asses that I do not receive, from 
patient, written testimonials or verbal statements of the deepi 
gratitude for relief that has come to them tlirough the correcticH 
of some defect in the apparatus of vision (often unsuspected by" 
the patient); and tlie intensity of their expressions of gratitude 
is unquestionably based, in many of these patients, upon the 
fact that drugs had been administered to them for years, accord< 
ing to the latest therapeutic theories, without any perceptibll 
benefits. 

One of my warmest professional friends, and an eminei 
medical teacher, — Dr. J., whose wife has been relieved of insoq 
nia and some other nervous symptoms of some years' standii^ 
by the aid of glasses alone, — writes me, in the exuberance ( 
his gratitude, as follows : " Your name will occupy a prominei 
place in our shrine, and heaven will be continually besieged I 
bless both you and yours." (See record of Case IV of thf 
chapter.) 

Another patient, at one time a hopeless victim to insoma 
writes me, after an operation on an eye-muscle and the fittinfl 
of proper glasses: " I cannot trust myself to think of what t" 
final result migiit liave been had you left me to my own wi 
last August. I have had what I cannot pay for in money, evci 
if I could send you my check for a very large amount." 

Dr. R., an eminent divine of this city, says: "I am bettt 
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since your treatment than ever before in my life, in my sleep, 
digestion, pulse, ciilmness, vigor, and eyes." 

It has been denied most emphatically in the past by some 
specialists of prominence, liotli in eye diseases and nervous 
affections, that the eyes or the eye-muscles have any marked 
influence upon nervous diseases.' Statements of this kind are 
still made by some, both verbally and in print, with the same 
vehemence (based, it is to be leared, upon bitter prejudice and 
partisan feeling) as they were years ago. Despite evidence 
to the contrary, they refuse to see what many non-partisan 
minds are seeing more and more clearly every day. Tliey 
discard, without trial, new methods of researcli into complex 
ocular problems; they prohibit the use of instruments (tliat 
alone allow of an approach to scientific precision) from insti- 
tutions that they control ; and in every possible way they appear 
to try to mislead the line of professional thought from the main 
points at issue. 

One thing is evident, — viz., the view that eye-strain can 
and frequently does cause serious nervous conditions must be 
either true or false. 

If it be false, then it has made steady progress in spite of 
its weakness and against organized and bitter opposition ; if 
false, then the growing list of converted advocates among the 
younger oculists and neurologists is incajmble of explanation ; 
if false, then the thousands of suffering humanity are deceived 
who believe tliat they have cause for tlie deepest gratitude in 
the recognition and relief of au existing eye-strain. It is con- 
trary to all precedent that a mere " fad " should steadily flourish 
and gain strength year by year over a \ieriod of many years ; 
neither does the statement that some cases have failed to be 
benefited by this treatment have any weiglit in argument. 



' It may nut, perLaps, be b»t trj qunte lierc the ivnrds tbetuaelvea or »veu tlii; tUlea of 
ArticlM that httVt twii publiBhec3 in tlic past by mwllPal men of note comleuiiiiug Uie»o 
TiewB. aome would, I kuow, like to witbJraw to-day what Ibey roollshly laid hdiI wrote 
Mine yean agn, when tbe metboda odvovalcil here were Id tlieir InfahcT. 

I canaot rerrnlii, however, from Mstlu^ la tbU i^ouueclloti ihnC I lUtened a few yean 
■go to a moat TeheTDunt hurangue by an oculist of cute berore a medical auemblage. It 
waa filled with abaurd italriueDts delivered In a-eiit!udi'a faahiou ; euded wltli a peroration 
of denunciatory commeals and cnnclualonB: and wai based in tolo upon the moat tuanlfeat 

■ - - ■ -•- - --—--.- . ^,^,j,_ ._.... . 

— - - . . . . ;|ires , , 

■Ktbodt he had <:ondeTnned or any other): I never sball do so while I iive; aiid there I* 



tKnonmce of tbe firat prlnciplei of the method thAt he condemued. Within a week I beard 
ul* aama ocuIIbC confeas : "I have never leal«d au eye-mnacle (preaiimably by l*^- 
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upon ihe value of some medical opInionB, wbea blgotij and prejudice r 
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Every method of treatment of disease sometimes fails to relieve 
individual cases ; yet no one attempts to discard all tliei'apeutic 
efforts in consequence of this fact, because such a deduction 
would be manifestly illogical. 

Tlie following cases illustrated tlie remedial effects of a 
relief from eye-strain upon sleeplessness as a prominent 
symptom : — 

Case I. — Miss B., aged 40 ; lecturer. 

Family Hiatory : One sister was lor over a year a victim tft' 
" complete nervous prostration." Father is a very nervous man. 

Eye-defects: Vision, |§, without atropine ; nndet atiopine, 
a latent hypermetropia of + 0.75' in each eye; patient had 
never used a glass for reading, but accepted -j- 1.50 spherical 
glass ; esophoiia, 3° (which ultimately, under infinence of 
prismatic glasses, exceeded 7°) ; adduction, 23° ; abduction, 
5°; right sursumduction, 1° -f ; left sursumduction, 2°. The 
adducting power later on exceeded 43°, and the abducting 
power fell below 3°. At no time did homonymous dlplopi 
disclose itself (witli or without a red glass). 

History of the Case: This lady had for some years been 
doing an excessive amount of mental work. Her profession re- 
quired an enormous amount of reading. Tliis had been done 
largely at night. Although small in stature, she had always been 
vigorous and had taken an unusual amount of exercise. She 
had always considered her eyes very strong, and was loath to 
believe, when she first came under my care, that her eyes could 
constitute a factor in her serious nervous condition. Further- 
more, she was strengthened in this belief by the fact that she 
had not long before consulted an oculist of prominence, who 
had stated that he found no defect requiring treatment or glasses^,' 
and who had sent her to one of his friends (a specialist iilj 
nervous diseases) for treatment. 

The " breakdown in her health " began about twelve 
months before she came under my care. It was attended with 
an extreme and persistent loss of sleep, a loss of emotional con- 
trol, an utter inability to read or sew (wliich aggravated all lier 
symptoms), a more or less constant headache, an inability to 
concentrate her intellectual faculties for any length of time, and 
an aggravated type of mental depression. 

She feared, and had every apparent reason to fear, that her' 
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professional labors were imperiled and that her mind mifilit 
possibly give way. The neuiologist, who endeavored to build 
her up by tonics, rigid diet, rest, etc., assured her (after some 
improvement had occurred) that he feared at first that " melan- 
cholia" might be tlie end of the case. At his advice, she spent 
the summer at the sea-shore ; but, beyond a certain point, she 
failed to progress satisfactorily, and her headache and sleepless- 
ness would, at times, be as bad as ever. Any attempt to prepare 
herself for lier fall engagements would cause a return of lier old 
symptoms to a very marked degree, accompanied by physical 
weakness, mental fatigue and depression, extreme despondency, 
and a lack of control over her emotions. Alter any attempts at 
study she would frequently lie awake most of the night. This 
was her condition when slie first came under my care. 

Treatment and Results : In this case a full correction of the 
hypermetropia was made for distance, and -f- 2.00 spherical 
glasses were given for reading, as she showed some failure of 
accommodation. Prisms of various strengths were employed 
over her distance and reading-glasses for about two weeks, and 
7" of latent esoplioria were found to exist. Tliis was rectified 
by a graduated tenotomy of one internus and the prisms were 
then discontinued. During this interval the patient had im- 
proved very rapidly, had become very dependent upon her 
spherical glasses, and become cheerfnl and hopeful of recoveiT. 
She liad, moreover, entirely regained the normal power of sleep. 
During tliis interval she had frequently slept twelve hours with- 
out awakening and without recourse to any drug. As atropine 
bad been used during the early part of tlie treatment, she had 
been allowed during the two weeks of treatment to use tier eyes 
Tery little in reading or study. During the following two weeks 
2° more of latent esoplioria disclosed itself. For the relief of 
this defect a prism was combined with the spherical glass worn 
over the eye wliich had not beeu subjected to a tenotomy. 

For the next five months this patient was able to fill 
all her engagements without any return of her bad symptoms. 
She had read and studied at niglit, attended church and places 
of amusement that previously she dared not attend, had accepted 
more work tJian for some years past, and had continued to sleep 
well and enjoy perfect health. During this interval she took no 
medicine, nor had slie been restricted by me in her diet or in any 
other way. Her reading-glasses had been increased to -f 2.50'. 
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The records of lier case show that a graduated tenotoroyl 
of the hiternus of both eyes would eventually have to be iJe>I 
formed, in order to properly adjust the balance between the 
two eyes. 

During one of her last visits this patient said : " I think I 
am stronger to-day and have better health than I have had for 
many years. I certainly do my work with less fatigue, and 
enjoy things tliat my ill health has previously debarred me 
from." 

Some niontlis after tliis visit this patient died from an 
acciden t. 

Case II. — W, C., aged -t'^ ; minister of the gospel ; married. 

Famili/ Hiatory : Mother living (aged SI). Father was a 
delicate man and liad headaches. One brother and one sister 
have severe headaclies. One brother has several times broken , 
down in his studies from eye-pain and asthenopia. I 

Eije-ihfects : Myopic astigmatism, O. D., — 1.25°; O. S., 
— 0.50"; exophoria, 10°; crossed diplopia, 4° (with red glass 
before either eye) ; no hyperplioria ; adduction, 18°; abduction, 
12°; right sursumduction. 3°; left sursumduction, 3°; pres- 
byopia (uses -|- 1.00" for reading). 

Histor;/ of ike Case : This patient was never a very Btroii|^ 
ipan and had always been a hard student. About six years agO'd 
he began to eriffer from shejtiessjiesD, confusion of tliought, andl 
an utter inability to apply himself to his work for more than a I 
few minutes at a time. 

He put himself in the care of a prominent physician of thiail 
citj', and at that time was extimincd by an oculist of note, whiyfl 
prescribed glasses to correct his astigmatism. These gave soniei 
temporary relief, but he soon broke down completely, resignedl 
his position, and for many months was unable to do any work. T 
After a long rest he again took charge of a church, but liis in- 
somnia soon became so severe that an extended vacation was 
necessary. Since tliat time, by the most regular habits, careful 
diet, and daily exercise in the open air, he had been able to 
keep his position, although he feared a collapse at any moment.1 
Finally, his loss of sleep, distress in his head (although he hadfl 
no actual headache), and confusion of tliought became so con* J 
stant tliat he was again on the verge of resigning his positioQV 
wlien he came to me for treatment. 
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Treatment and Results: Tlie treatment of this case con- 
sisted simply of two graduated tenotomies for tlie relief of the 
exophoria, and subsequently a reading-glass to correct his pres- 
byopia. The result of this treatment was most gratifying. A 
report received from tlie patient within three weeks after the 
first tenotomy states tliat lie "now sleeps well and has great 
relief from the distress which he has so long experienced in liis 
head." 

For over four years, since his ej'es were treated, lie has been 
doing his work with more comfort than for many years. He 
sleeps well, with the exception of aii occasional poor night after 
an unusually trying day's work. He has taken no medicinal 
treatment. 

Case HI. — A. C. H., aged 46 ; manufacturer; married. 

Fumliy History : Both pareuts li\'ed to 76 years. Two 
paternal uncles died of plithisis. No hereditary tendency to 
nervous diseases. 

Eye-defecta : Vision, S^, without atropine; under atropine 
a latent hypermetroiiia of -|- l.OO'* in each eye; patient had 
never used a glass for reading ; esoplioria, b° (after using pris- 
matic glasses for a short time the patient sliowed esoplioria of 
13°); adduction, 24°; abduction, 4° +. Later on tlie adduc- 
tion exceeded 50° and the abduction fell to 0. Homonymous 
diplopia with the red glass over one eye was usually present, 
and at times without the red glass. 

Sistory of the Case: Tliis patient had been a perfectly 
well man and had carried on a very large business up to fifteen 
years ago. At this time, while attending a sale in New York, 
he was suddenly seized with a dizziness, faintness, and a sore 
feeling in his head. 

Tliese symptoms continued for three years in spite of all 
treatment, during which time he sttffered severely from shepleas- 
•R£8«, extreme nervousness, and soreness in his head. He was 
unable to look out of a car-window, while traveling, witliout 
great distress. 

He had suffered all his life from obstinate constipation, and 
had taken cathartics so regularly tliat now any cathartic water 
causes intestinal hjemorrhage. 

When this patient first came to rae he was able, by the most 
careful diet, regular habits, and by retiring at eight or nine 
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o'clock, to caiTy on his enormous business only with the greatest 
difficulty because of tlie following symptoms: Inability to sleep 
at night, which at times was very distressing and persistent 
extreme nervousness after the slightest fatigue; mental de- 
pression without any cause ; hot flashes up and down his spine 
pain in his shoulders and across his back. His insomnia waa 
often prolonged and very exhausting after any slight excitement 
or fatigue. 

Treatment and Results : The treatment of this patient con- 
sisted at first of the wearing of prisms to relieve the esoplioria, 
and later on of graduated tenotomies on both internal recti. 
Subsequently, + 0,50* glasses were given for constant wear 
and -\- 1.00' glasses for near work. The improvement in his 
condition was marked and continuous from the first, and he 
writes that he is so busy and I'eeling so well that he cannot find 
time to liave the slight remaining esoplioria corrected. An 
extract from a letter received from him six months after the 
operation on his eyes speaks for itself He says: "Seemingly 
I am all riglit, feeling better every day ; have not had a head- 
ache for a month ; appetite good and I sleep well." Over five 
years have now elapsed without any return of his former ill 
health, during wliicli time he has constantly been engaged in 
active business pursuits. 

Case IV. — Mrs. J., aged 46. 

Family 7iietory not taken. 

Ei/e-defecis : Hypermetropia and astigmatism of + 1.50* I 
O + 0.50" in each eye (under atropine) ; riglit hyperphoria, 
i* ; esophoria, to 1° ; adduction, ^iV ; abduction, 8°; right j 
sursumduction, 2° + ; left sursumduction, 2°. 

Historn of the Case: For many years patient has been a 1 
delicate woman, becoming easily fatigued, and suffering more or 
less after fatigue from insomnia and extreme nervous debility. 
For the past ten or twelve years one pupil has been very much 
dilated. She liad consulted an oculist of prominence in Mon- 
treal concerning this condition, but his treatment failed to give 4 
any permanent benefit. During the past twelve months the I 
insomnia and nervous prostration had become vei^ much in- i 
tensified, and tlie patient had become so weak physically as to 3 
alarm her family. Any attempt at walking, attending places'] 



I 



CAUSES AND CURE OF SLEEPLESSNESS. 



151 



of amusement, or making ordinary social visits was followed 
by a marked increase in the symptoms. Her husband, a prom- 
inent physician, feared a complete pliysical collapse. One pupil 
was found to be more than double the size of the other. 

7)-eatmcnt and Results: Tlie treatment consisted of a full 
correction of the hypermetropia and astigmatism by glasses, 
which the patient was instructed to wear constantly. Under 
these conditions her muscular tests seem to be modified favor- 
ably. The patient was instructed to return home and to 
come again for further observation after wearing tlie glasses 
for a few months. Even before her return there had been a 
marked improvement in her symptoms. Two weeks after- 
ward the following report was made by her husband: "My 
wife appears much better and more cheerful than for many 
years, the pupils are of equal size, appetite good, and the in- 
somnia mucli relieved ; is able to walk two miles without 
fatigue and enjoys the exercise, goes out evenings, and feels 
no unusual fatigue from lectures, concerts, and sermons." 
A report some months later says: "My wife appears to enjoy 
life as she has not done for many years. There has been 
a very slight return of her old enemy, insomnia, but not to 
an alarming extent. She hopes to see you again in the near 
future." 

In this case sufficient opportunity has not yet been afforded 
for a complete examination of tlie eye-mnscles. It is possible 
that there may be some linking defect of equilibrium in addition 
to the error of focus. One tiling, however, appears to be clearly 
established, — i.e., that her ill liealth and insomnia were directly 
dependent upon a condition of the eyes that had exhausted her 
vital forces and was keeping her in a state of extreme physical 
depression. 

Case V. — Mrs. W., aged 55. 

Familt/ history not taken. 

Eye-defects : Hyjiermetropia, + 1,75' ; presbyopia (uses 
+ 4,50' for reading) ; esophoria, 7° ; adduction, 23° ; abduc- 
tion, 3'^ +. Later on she disclosed: Right hyperphoria, 3°; 
right sursumduction, 6° -f- ; left, sursumduction, 2° — . 

History of the Case : This patient is the wife of a prominent 
physician, and, as such, has had the benefit of the best medical 
talent of the State in which she resides. She had always been 
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a delicate woniiiii up to the time when my proiessional opinioi 
of the case was asked. 

For a year or more before I first saw her she had 1 
a victim to nervous prostration and confined most of the time 
to her bed or room. Her life had been despaired of during tliis 
interval at times, and the case seemed to present problems i 
diagnosis which puzzled tlte best medical men whom she hadJ 
consulted. When she had gained sufficient strength to allowl 
of her being moved witli safety, lier husband was advised tol 
take her to a Soutliern climate. On their way to Florida ]ieM 
was advised to consult me, in reference to the case, when he] 
I through New York. 

When I first saw tliis patient she was iu a state of extreme 
physical and mental depression, was unable to walk for even 
short distances without j^reat fatigue, was sleepless aud despond- 
ent, and was brought to my office in a carriage from a hotel not J 
far from my residence. 

Treafmeiit and RestiUs: At the first visit prisms were given i 
to relieve the esophoria, and in five days a graduated tenotomy 
was done on one internal rectus. Tlie patient began to feel the 
benefit ol' this step from the first. The second day afler the 
tenotomy slie reported that she had walked a mile and a half, — 
a thing which she had not done for over a year. Five days 
after the first tenotomy a second one was performed on the 
otlier internal rectus, prisms having been worn in the mcau-J 
time. Two days following this the patient walked five railesj 
visited an art-museum in the morning, and attended a theater^ 
in the evening. In spite of the unusual fatigue and excitement 
she was still sleeping well and feeling stronger than for many 
years. With the improvement of her general health came an 
entire cessation of her obstinate bladder-trouble, which hadJ 
given her annoyance for many years and was probably due toi 
her weak muscular and nervous condition. The pain in the: 
bladder, which was probably of the neuralgic type, ceased afterl 
the relief of the eye-tension, and has never returned. 

After an interval of four montlis, during which she had 
been comparatively well, she returned to New York to complete 
lier treatment. A high degree of hyjierplioria was found, and 
prisms were combined with her hypermetropic glasses to re- 
lieve it. With these glasses the patient passed eight raontlis-. 
of almost absolute freedom from distress of any kind, when aJ 
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graduated tenotomy was performed and the hyperphoria! prisms 
removed. 

At the present time she is sleeping well, is able to attend 
to her household ditties, can walk long distances, has taken no 
medicine for over five years, and is regarded by her liusband 
and friends as restored to perfect liealtli. 

Case VI. — Mr. P., aged 41 ; manufacturer ; married. 

Family History : Botli parents died at 75 years of age. 
Mother was of nervous temperament. One brother died of 
Bright's disease. 

Patient litis seven cliildren, all unusually healthy. 

Eye-defects: Hypermetropia and astigmatism; O. D., + 
0.50' 3 + 0.75" (axis, 90°); O. S., + 1.25' 3 + 0..W (axis, 
90°) ; left, hyijerphoria, 4° ; esophoria, 7° ; adduction, 22° ; 
abduction, 4°; right sursumduction, 2°; left sursumduction, 8°, 

Histonj of the Case : This patient was brought to me by 
his wife, from Canada, at the suggestion of their physician. Dr. 
B., who had good cause to suspect an advanced case of soften- 
ing of the brain. 

For several months prior to this visit the patient had taken 
but little, if any, medicine and had steadily lost flesli. His 
mental condition had become alarming, and his doctors liad 
practically regarded tlie case as hopeless. He had to be taken 
care of by his wife, who paid all tlie bills and looked after him 
AS she would a child. While dressing he had to be told what 
clothes to wear and which to put on first. At the table lie 
would chew his food until told to swallow it. His demeanor 
was extremely apatlietic, except at intervals, when he would 
start suddenly from his chair, grab his head with both hands, 
And walk in an agitated manner about the room, complaining 
■of gi'eat pain in his head. 

For twenty years he had had severe attacks of neuralgia 
affecting the left eye and left side of tlie face, and for many 
years he had been annoyed by flowing of tears over the cheek 
in cold weather. For six years he had had marked symptoms 
of indigestion, flatulence, and constipation. Eating was followed 
by severe pain in the region of the stomach, and he had been 
obliged to restrict his diet for some years in consequence. 

For six months prior to this visit he had not visited his 
place of business and Jiad suffered terribly with insomnia. To 
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such an extent did the insomnia exist that his wife would sit by' 
him and fan him during catnaps until noon of each day. 

As he was not in condition to stand the excitement of a 
hotel, he was forced to lodge with friends where absolute quiet 
could be insured. 

Great difficulty was experienced, duiing my first few inter- 
views with tlie patient, in getting any reliable eye-tests, although 
his expression indicated a marked degree of left hyperphoria, 
and esophoria. 

Alter reading only a couple of lines on a test-card he would 
leap from his chair, grasp his head with his hands, and say that 
he would come in the next day and read some more. 

The case certainly looked most unpromising, and his mental 
condition was such that I could not divest myself of the belief 
that organic brain disease existed and that the case was probably* 
incurable. i 

Afler several interviews and the free use of atropine to 
dilate the pupils, the eye-tests became more satisfactoiy. I! 
advised the wife to consider the propriety of an operation fot; 
the manifest hyi>erphoria, with the hope of easing his pain and! 
improving his sleep. 

I distinctly pressed uiKin the wife the fact that I did not 
thinh this step would prove in any way curative ; yet I could not 
but feel that 4" of manifest hyperphoria was a strain that 
ought to be at once removed, especially from so weak 
invalid. 

7\eaiment and Results: As his wife expressed a desire to 
try wliat a correction of his hyperphoria would do for him, 
graduated tenotomy was performed upon the left su])erior rectus. 
The result was a great surprise to his friends as well as myself.. 
He showed no hyperphoria; esophoria, to 3°; adduction, 25°; 
abduction, 8°; sursumduction, right, 4°; left, 4°. 

The night following the operation he slept soundly all 
night. He arose tlie next morning, dressed himself without aid, 
and drank three goblets of milk before the rest of the family 
were up. He then sat down and ate a good breakfast, finishing 
as quickly as any one. 

Within a week he demanded his money from his wife, say- 
ing that he would not have her pay his bills for him, and a.1 
sliort time afterward he began to come daily to the office from 
Brooklyn without any one to accompany him. 
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Two weeks after the operation patient reported that he 
wrote a long letter (the first in over four months), that he eats 
well, sleeps well, takes an interest in the newspapers, and is 
mavvelously improved in every way. A lull coiTcction of his 
errors of refraction was ordered and he was instructed to wear 
his glasses constantly. 

Some weeks later a graduated tenotomy was performed on 
the right internal rectus for the relief of a latent esophoria that 
had disclosed itself, and the patient returned to Canada to take 
charge of his business. 

For the past five years patient reports tliat he has had no 
return of his old symptoms. He has gained over forty pounds 
in weight and is in better health tlian for many years. He is 
again in active cliarge of his large business interests. 

Case VII. — Mr. O., a^'ed 36; married; clergyman. Re- 
ferred to me on May 5, 1893. 

Famibj History: Mother had chorea as a child. Two 
brotliers and two uncles suffer severely with headaches. 

Siatory of the Case: From a child until 18 years of age 
the patient suffered with severe sick headaches. From 18 to 
33 years of age he was practically free from them. 

Four years ago lie again began to have severe headaches ; 
which increased in frequency until they became a steady, con- 
stant headache. At that time he also began to be a vuUim to 
marked hisomnia, which has been a severe burden for the past 
two years. 

He lies awake for hours before being able to sleep; and 
often for days at a time gets very little sleep. 

He was obliged to give up his ministerial labors for six 
months, from extreme nervousness bordering closely upon in- 
sanity. Any work in his study gave him pain in his eyes 
and head. 

He feared, when I first saw liim, that lie must again give 
up his pastorate, as he suffered so severely from the pain in his 
head and insomnia that he feared insanity. 

Eye-defeats : Under homatropjne patient showed hyper- 
metropia, + l.SO*. His muscular tests were: Adduction, 20^; 
abduction, 6°; sursumduction, right. 2°; left, 2°; no hyper- 
phoria ; esophoria, i*. Afterward he developed some latent 
esophoria. 
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Treatment find Results : A + 1 .00' glass was given for con- 
stant wear. In two weeks the patient reported that there liad 
been " a marked improvement in liis nervousness and insomnia, 
but that he had not slept well for the past few nights." 

As he showed 1° of esophoria, he was given a 1" prism, 
and this was increased in strength during the next three weela 
as fast as any esophoria in excess of liis prism justified such a 
step. At the end of the tlnee weeks his tests were : Adduction, 
29°; abduction, 1° — ; esoplioria, 6i° ; no hyperphoria, 

A graduated tenotomy «'as now performed upon tlie right 
internal rectus and tliree weeks later his tests were: Adduction, 
25°; abduction, 7°; no esophoria; no hyperphoria. He re- 
ported that he had had no headache, no feeling of nervousness, 
and was sleeping well. 

A letter dated October 4, 1893 (four months after thej 
operation), says : " I am glad to be able to write yon that I am} 
u-eU. Just one year ago I offered my resignation as pastor or 
this cliurch, fearing my days in the ministry were ended. Now 
I am in excellent health and sometimes almost dare to think I 
am getting some meat on my bones. Altogether the world 
looks much brighter shice you and ray two eyes met." Up to 
January 1, 1897, no return of the old symptoms liad occurred, 
(a period of relief of over three years). 

Case VIII. — Mr. E., aged 59 ; married ; manufacturer.! 
Referred to me on June 92, 1892. 

FamUy History : Father Iiad severe sick headaches. 
Mother had sick headaches and committed suicide. One ma- 
ternal uncle was insane, and mental disturbances were common 
on his mother's side. All his brothers have sick headaches, 
and one died of phthisis. 

History of the Case : Patient had severe sick headacb< 
from boyhood until he was 44 years old. They occurred aboi 
once a week. 

For the past twelve or fourteen years lie has suffered from 
distressing gastric trouble, consisting principally of the raisio] 
of enormous quantities of gas and often of food after meals. 

Accompanying this he has had extreme and clironic i 
aomnia, often being unable to sleep for an entire night ai 
always sleeping poorly. Great mental depression has follow 
these troubles. 
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He has tried during the past ten yeai's almost every form 
of medicinal and electrical treatment ivithout benefit to bis 
gastric trouble or insomnia. 

Eye-defectB : At tlie first visit to my office the patient had 
'\% vision in eacli eye and tolerated + O.oO'. His muscular 
tests were: Adduction, 27° ; abduction, 6° — ; sursumduction, 
tight, 2° ; left, 2° ; no hyperphoria ; esoplioria, 2°. 

Within a week he showed esoplioria of 9°, and later a very 
high degree of latent esophoria ; presbyopia, •\- 3.00\ 

Ti-eatment and Hesulfs : The treatment of this patient con- 
^listed of three graduated tenotomies, at intervals, during the 
next three months, — two on the right and one on the left 
interims. 

Ten days after the last opemtion he showed; Adduction, 
60°; abduction, 8°; sursumduction, right, 2°; left, 2°; no hy- 
perphoria; esophoria, i°. 

Soon after the second opemtion he began to notice a marked 
improvement in his physical condition. He was in much better 
spirits. The belching of wind had nearly stopped and he began 
to sleep fairly well. 

December 1, 1893. Patient reports that he is "absolutely 
well, iu spite of heavy business losses and anxieties." These, 
under ordinary circumstances, would liave prostrated him in 
bed. He states that he sleeps " like a child most of the time, 
and can digest anything." 

Up to June 1, 189G (four years after the eye-treatment 
was begun), no retuni of his old symptoms had occurred. He 
called at my office to state "that the cure was perfect and ap- 
parently permanent, in spite of extreme business reverses and 
otiier causes for extreme mental worry and anxiety that he 
could not have endured but for his physical cliange." 

Case IX. — Miss B., aged 22. Referred to me on June 6, 
1891, by Dr. J. R. Nilsen, of New York. 

Famih/ History : No hereditary tendencies to nervous dis- 
eases, so far as known. 

History of the Cose: AVlien 15 years old this patient began 
to have severe headaches whenever she took any exercise or 
used her eyes for any length of time. 

About four years ago she herfitn to hair extreme insomnia, 
and her eyes troubled her so that she was obliged to give up 
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her position as a typewriter. Since then she has not been able' 
to use her eyes, even for a few minutes at a time. Slie has been 
skillfnlly treated for uterine troubles, but no cliaiige in her 
pliysical condition has been observed. 

Two years ago slie had nervous prostration, wliich lasted] 
for six months. At tlie present time the patient has almost con-' 
slant headache, wliich has been somewhat relieved during the:' 
past year by + 0.75' glasses ; she also suffers from very sever©' 
attacks of neuralgia every few weeks. Insomnia exists as a. 
habit, so that slie never sleeps more than four or five hours, 
and, usually, does not sleep at all one or two nights each week/ 
There is absolute inability to use her eyes for reading, sewing, 
or any close work. 

Eye-defecia : At the first visit jjatient showed: Adduction, 
6°; abduction, 14°; no hyperphoria; exophoria, 9°; crossed 
diplopia with the red glass. Under atropine she bad hyperrae- 
tropia, -|- 1.25*. Later on she developed an extremely high 
degree of latent exophoria. 

Treatment and Remdia : The hypermetropia was fully cor- 
rected by glasses (+ 1.25*), whicli were given for constant 
wear. Uuriiig the next eighteen months four graduated tenot- 
omies were performed on the external recti, and an advance- 
ment was performed on each internus. 

After the first four months of treatment the patient re-; 
ported " that she had gained twenty-four pounds in weight 
had only had one neundgic attack ; had been sleeping much 
better, but still had considerable headache." 

November 3, 1892. A letter received from the patient 
says : " I am feeling well, have no headaches, and astonish 
people by the wonderful improvement in my health. I still 
have, however, considerable pain in my eyes at times, and am; 
unable to use them for any length of time." | 

November 10, 1893, Patient visited my office and re- 
ported tliat she has had no neuralgia for six months and very 
little headache. She sleeps well, except after any unusual ex- 
citement or fatigue and weighs twenty-five pounds more than 
when treatment was begun. She is not able, as yet, to use her 
eyes more than a half-hour at a time ; but even this is a marked i 
improvement over her former asthenoi)ia. 

Her eye-tests were: Adduction, 41°; abduction, 8° ; no 
hyperphoria ; exophoria, 5°. 
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She was at this time unable to remain iu the city for 
further eye-treatment that was clearly demanded by some 
exophoria that still remained uncorrected. 

Later reports from this patient indicate tliat slie is practi- 
cally well, except that she still has some asthenopic symptoms. 

Case X. — Mr. M., aged 48 years ; married ; merchant. 
Referred to me on December '29, 1891, by Dr. W. C. Stone, 
of Lakewood, N. J. 

Family histoyy not taken. 

Hisiortj of the Case: This patient had suffered all of his 
life with lieadache. These had become very frequent and 
severe during tlie past four years. 

At the time of his first visit to my office he began to be 
troubled with confusion of thought, inability to apply himself 
to business, and 'persistent insomnia. 

A few montlis before he had broken down completely. 
He was then obliged to give up business and go to Lakewood 
for rest and treatment. 

In spite of tlie change of air, absolute rest, and medica- 
tion of various kinds, he did not improve and was unable to 
sleep. 

Auy excitement, imprudence in eating, or the smoking of 
a single cigar was sure to cause a sleepless night. 

He was told by his physician, in New York City, that, if 
he were not benefited by treatment at some sanitarium he must 
settle up all business matters and devote himself to traveling. 

As he did not seem to improve, he was sent to me by a 
physician at Lakewood, who had been cured of similar symp- 
toms by me, to see whether any eye-defect was the cause of his 
trouble. 

Eye-defects : At the first visit this patient showed: Ad- 
duction, 31°; abduction, 4°; no hyperpiioria; esophoria, 4°; 
hypermetropia, + 1.75* (under atropine). Within a week he 
showed esophoria of 8" and no abduction. 

Treatment and Results: Hy]}ermetropic glasses (+ 1.50') 
were ordered for constant wear, with a stronger glass for read- 
ing, A graduated tenotomy was jierformed on the left internal 
rectus about a week later. The improvement in tliis case was 
very marked from the first. 

At the end of tlie first week, after wearing his spherical 
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glasses with esophorial prisms, he reported : " / have slept weA 
every night" 

Two weeks after tlie operation he said that he 
steadily improving in strength of body and mind : tliat he slept 
splendidly ; that he had no confusion in his head ; and that lie 
was able to attend to business without any mental or physical 
fatigue. J 

March 1, 1892. He lias had no return of his old! 
symptoms and is attending to business regularly. His tests are: i 
Adduction, 64° ; abduction, 8° ; no hyperphoria ; no esophoria. 

February 27, 1897. This patient states that he has had 
no return whatever of his old symptoms during the past five 
years, and that he is actively engaged in his large business J 
enterprises without any physical ills. 

Case XI. — Mrs. M., aged 45 ; has no cliildren, 

Family History: Both parents living and well. Father! 
formerly had some headaches. One brother is insane. Ma- \ 
ternal gi-andfather was insane and committed suicide. 

History of the Case: Patient was perlectly well untiil 
20 years of age, when she had iier first child. She then began! 
to have headache about three times a year. Six years ago herl 
headaches became very severe and very frequent. 

At the present time she averages at least one severe head.-] 
ache every two weeks, during which she is prostrated for two I 
days or more. These headaches are always accompanied by ] 
vomiting, which is almost constant for liours. Patient is very k 
nervous and has a constant tremor of the head. 

She suffers severely from insomnia, slt^eping very poorly I 
nine nights out of ten, and seldom closing her eyes before I otM 
'2 A.M. She awakes with extreme nervous fear. 

Every day she has a feeling of heat, which begins in thff 
chest, extends down to tlie feet, and then up again. Her spines 
is very sore to the touch and pains her severely at times. Sliftf 
has always been troubled with constipation. 

She has consulted many physicians of eminence during the! 
past five years without any apparent benefit, her insomnia '1 
and pain seeming to be beyond the power of drugs. 

Eye-flefects : When this jTatient ciirae to me she was wearing, J 
+ 0.75* for distance and + l.oO' for reading, given to her by j 
an oculist in the West whom she had consulted. As she only J 
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showed hypermetropia of + 1.00* under atropine, these glasses 
were not altered. 

Her muscular tests were : Adduction, 20° ; abduction, 
H° — ; sursumduction, riylit, 2° -\- ; left, 2°; right hyperphoria, 
i" ; no esophoria. Within a week she manifested : Right 
hyperphoria, 4i° ; right sursumduction, 6°; lell sursumduction, 
0, Later still more latent hyperphoria became manifest. 

D-eaiment and Results : A gmduated tenotomy was per- 
formed on the right superior rectus in one week from the time 
of her first visit to my office. 

She began to improve almost immediately after the oper- 
ation, and on the third day reported that she felt better tlian 
lor years, was much less nervous, her appetite was improved, 
and she had slept thirteen hours the night before. 

Two weeks alter this she reported that she had slept eleven 
or twelve hours evei-y night for ilie past ten days, and had had 
no headaches or morbid fears. The tremor of the head had 
disappeared entirely. 

About three weeks after the first operation the left inferior 
rectus was " button-holed," the patient in the meantime 
having worn prisms to correct her hyperphoria as fast as she 
disclosed it. 

Three weeks afler the last operation she reported that she 
"had only had one headache and that was after two days' 
sewing and general ' overdoing.' " 

Her muscular tests at that time were: Adduction, 28°; 
abduction, 7° + ; Sursumduction, right, 3°; left, 3°; no hyper- 
phoria ; no esophoria. 

July 20, 1893. A letter from the patient states that she 
has " had no severe headaches, has gained hi weight, and is 
sleeping splendidly." 

August 9, 1 893. A letter from her physician says : " I am 
happy to state tliat your patient is still improving, going up 
gradually. I never saw a change in a person to equal it. She 
ia the wonder of all those that know her. People meet her on 
the street and do not recognize her. They say; ' Why Mrs. 
M., you look fifteen years younger!' I must say I was rather 
skeptical, but am so no longer." 



CHAPTER VI. 



EYE-STBAIN AS A CAUSE OF CHRONIC GASTRIC ANB 
DIGESTIVE DISTURBANCES. 

No forms of humau suffering are liaider to bear, or, peij 
haps, more frequently encountered by the physician, than those 
associated with the abdomen. 

Even when the distress is not severe, but long continue( 
a marked effect upon the mental and jjliysical state is commonli^ 
developed tliat peculiarly unfits the sufferer to bear his burdei 
with composure or courage. 

Furthermore, tlie intimate connection that exists betwei 
the stomach and intestine, on the one hand, and the braiii, 
lungs, and heart, on the other, is well known ; hence it is thai 
extreme pallor, faintness, difficulty in breathing, and irregularity^ 
of the heart's action often accompany dyspeptic conditious at 
times and cause the patient proportionate anxiety and alarm. 

One patient of mine, whose case is reported in preceding 
pages, had for many years periodical attacks of intense pain in 
the stomacli accompanied by symptoms of impending death 
from almost total arrest of tlie action of the heart and lungs.' 

I have seen many cases (wliere tlie diagnosis of chronic heart 
disease had been repeatedly made by physicians of repute) 
which proved to be purely functional disturbances of the Iteart. 

Some years ago one of the most confirmed sufferers froDB'J 
asthma that I ever saw owed his attacks of suffocation entirely* 
to distension of the stomach from gas, — as a result of decompo-f 
sition of food. His lungs were entirely free from diseasf 

The percentage of sufferers from chronic digestive disturbs ] 
ances to the total adult population in almost all countries and I 
climes is very large. The stomach and intestine of adiJts seem f 
particularly apt to become objects of solicitude among the brain- i 
workers. This is comparatively infrequent among those who j 
labor with their muscles alone. This statement applies to the j 
Imman race with equal force, irrespective of climate, nationality, 
sex, occupation, or surroundings. 
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I mention this fiict (wliose accuracy cannot, I think, be 
disputed) because it lias ol'teii been used by others as the basis 
ol' an argument to prove tliat a hick of proper exercise alone 
entails upon the brain-worker most of his digestive disturbances ; 
and, coupled with this ciiiel" cause, sedentary liabits, excessive 
and iri-egular feeding, alcohol, tobacco, and the large expendi- 
ture of nervous vitality in mental processes also add their weight 
to the eventual collapse of the digestive function. 

This argument would seem highly rational to most minds, 
and is undoubtedly true ; yet we find that It cannot be applied 
to all cases, and that it affords no basis of cure to some sufterers 
who have fought in vain, by exercise, abstinence, careful living, 
intelligent medication, and rest, for a cessation of their ills. 

It might be argued in rebuttal that the so-called "laboring 
classes" (where the use of muscles, not brains, brings a revenue) 
eat most imprudently, liastily, and enormously, as a rule ; that 
they too frequently bolt tlieir food ; that they drink large quan- 
tities of water with and between tlieir meals; that they are even 
more apt to be excessive in the use of alcohol and tobacco than 
the brain-worker ; and tiiat they violate in many other ways the 
commonly-accepted views of how to live. Their tenements are 
not always sanitary. They often suffer from cold, exposure, 
and a lack of proper cleanliness. 

In spite of these serious drawbacks to health, is it. then, 
open air and exercise merely that keep, in this class, the 
stomach, intestine, liver, and pancreas alive to the proper per- 
formance of tlieir functions? Uo the laboring classes never 
have digestive troubles? Are flatulency, headaclies, eructations 
from the stomach, obstinate constipation, heart-burn, palpitation 
of the heart, and nervous prostration never encountered among 
the muscle-workers? If so, is tliere no other cause but the im- 
prudence of living and eating to account for these symptoms in 
all classes? Is it not possible that some factor, not yet properly 
recognized by most medical men, may contribute (to a large 
extent) to the downfall of tlie apparatus of digestion ? Cannot 
it be possible, and is it not even more than probable, that an 
exhausted nerooiis vitality precedes the appearance of digestive 
ilh in those cases where no actual disease of the stomach, liver, 
or intestine can be said to exist? May it not be that the 
digestive organs fail to act properly simply because there is not 
sufficient nerve-force to run them ? 
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To tliese questions, wUicli must arise to all thinking men, 
whether doctors or laymen, many others might be suggest«l 
here before an attempt is made at reply. 

If it can be shown that defective nerve- luncer may cause 
healthy orgnna to act imperfecthj and spasmodically in tlie 
linman body, — ^just as a low steam-pressure in a mill would 
affect the running of complicated machinery. — is it not wise tqjj 
correct that defect before the macliinerv (or organs) be tampcn 
with ] 

If it can and has been scientitically demonstrated that 
a leak of verve-force often exists hi patients wliose digestive 
functions liave fur years been faulty, is it not best to stop tliat 
leakt We can, then, look for an improved condition of those 
organs, without drugs, as soon as tlie reservoir of nerve-fore ~ 
has been filled by nature to r proper level, 

I have brought up some of these points as introductory 
matter to some very interesting cases that I purpose to present. 
In order to pi-epare the reader for arguments tliat I first deem 
it wise to make, in explanation of my views, I shall, per- 
chance, repeat some things tliat have already been said by 
myself in relation to the cure of even more serious nervous 
disturbances than digestive ills. 

But, as some general axioms apply alike to all the varied 
types of nervous debility and excitability, whether it be epilepsy, 
chorea, lieadaclie, insanity, neuralgia, or functional digestive J 
ills, I may be pardoned if I reiterate certain physiological factill 
in defence of the following propositions: — ' 

1. EyE-STHAIN [either FKOM errors of RErRACTION UNCOHfJ 
BECTED OR FROM SOME ABNORMALITY OF ADJUSTMENT OF THE Er»«J 
muscles] mat. and OFTEN DOES, CAUSE CHRONIC AND INTRACTABU 
DISTURBANCES OF THE STOMACH, LIVER, AND INTESTINE. 

2. Chronic intestinal and gastric disturbances mat i 

AND often are. companions TO MUCH GRAVER DISTURBANCES ( 
THE GENERAL NERVOUS SYSTEM THAT ARE DUE TO THE SAME CONj^J 

dition, viz., ete-strain. 

3. Eye-strain may exist without symptoms 
TO the eyes themselves of which the patient is coNScions.' 



* Thii important point la fully dl 
Cisey A. Wood. Ill ProfeBBor Woocl'i 
Uk«ii to tlili particular statement. 

Tbe nadEr U referred lo the New York Medical Journal, September 29, ISM, 1 
vrhich I give luuDy cbh* to detnouitrate tbe accuracy of mj al ' 
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Ten years ago the medical profession would have been less 
prepared than to-day to receive tliree such startling propositions, 
even for argument. 

To assert that the eyes, and they alone, are sometimes 
responsible for chronic intestinal and gastric disturbances that 
have failed to yield to medicinal treatment, massage, rest, travel, 
lestricted diet, and the whole category of recognized methods of 
treatment may seem, at a first glance, to some of my readers, as 
incredible. 

To advance tlie view that, in the hrain-icorhers, as a class, 
the eyes ai-e afitcior worthy of viost careful study and jxitieni 
obaei-vafum wheyiever the nervous mechanism seems out of joint 
may not have as much weight now with some of my readers as 
it is sure to have in the future. 

The conditions tliat exist in the two classes of mankind — 
the brain-workers and the muscle-\vorkers — are radically differ- 
ent from tlie eye stand-point. In the former the eyes are almost 
constantly employed within the limit of accommodation ; in the 
latter the eyes are seldom used in the same way or under as 
trying conditions. 

Does every physician think, when he advises an adult 
patient " to rest and tmvel" or a child " to be taken from 
school," that much of the benefit tliat may follow is probably 
due to tlie relief from eye-work'? 

The expenditure of nerveforce is mucli less in using two 
eyes (that may be defective in focus or badly adjusted for 
binocular vision) for objects several feet or more distant than 
when used for reading, sewing, study, drawing, etc. ; much 
more at the theater, in crowded streets, or where objects 
are numerous and constantly changing position than iu the 
peaceful country, where the eyes gaze at green fields and 
distant mountain-tops, or on shii)-board, when the horizon is 
scanned. 

One feature in the so-called " rest cure " tliat is not gener- 
ally or properly appreciated is the entire and enforced cessation 
of all ei/e-work. It contributes as largely to the recovery of the 
patient (in my opinion) as the massage, electricity, and the re- 
cumbent posture. These patients are not allowed even to read 
letters from home; but they are allowed to be read to by the 
trained nurse, for mental pastime. 

In concluding this cliapter the author would draw tlie 
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following conclusions respecting the eye-treatment of chronicl 
digestive disturbances: — 

1. Obstinate cJiro7iic consiipation is often due to a condition J 
of the eyes that entails a leakage of neive-force. 

Irrespective of the apparent absurdity of this statement to I 
the casual reader (at the first glance), the clinical records of a J 
very large number of patients in the author's case-books (cases j 
where cathartics had been required almost daily for years) 1 
positively demonstrate that permanent relief from this dis- J 
tressing and common ailment has followed the correction of 1 
eye-strain, and that drugs were no longer required to move the f 
bowel. 

The eyes have, in themselves, nothing to do with the digest- . 
ive organs or the intestinal tract; but an arrest of a leakage of | 
nerve-force can assist matcnally in furnishing additional power 
to the organs of digestion. The best machinei^ will not run 
properly wlien steam -pressure is below tlie required standard, 
nor will healtliy organs in the human body perform their , 
proper functions when the nerve-power is constantly at 
low ehb, 

3. The percentage of chronic dyspeptics that owe their 
sufferings chiefly to eye-stmiu is very large, in the opinion of] 
the author. 

It certainly can do no harm to this class of sufferers tol 
examine with care the refraction of the eyes and the adjustment 1 
of the ocular muscles while they are being treated by drugs, I 
restricted diet, washing of the stomach, etc, 

3. Attacks of intense gastric puiu, even when accompanied \ 
by vomiting, eructations of gas, difficulty of breattiing, etc., 
justify an examination of the patient for some form of eye- \ 
strain. 

Two of the worst cases of tliis type of suffering that the J 
author has ever seen are reported in full (in pages 122 and 167). 

4. Vomiting, whether preceded or accompanied by head- ; 
ache or when independent of pain, points strongly, in the male, 
to the existence of some reflex eye-cause, and often in the 
female. This suggestion applies particularly to those who 
suffer from " weak stomach " and a tendency toward nausea. 
In females the possibility of pregnancy and of reflex pelvic dis- 
turbances should also be considered. 
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Case I. Chronic Dyspepsia of Fourteen Years' Duration. 
— Ml". E., aged 61 years; manufacturer; married; has two 
children. 

Famihf History : Father had frequent sick headaches. 
Mother Iiad sick headaclies and was thought to be insane at 
times. Mental disturbances were very common among his 
maternal ancestry. One near relative was deranged for years. 
All of his brotliers have sick headaches and one died of phthisis. 
One son is a dipsomaniac. 

Histori/ of the Case : This patient sutFered severely from 
sick headaches (on an average of one each week) from boyhood 
until he was over 40 years of age. 

For the past fourteen years he has sufi'eied terribly from 
gastric disturbances, especially from raising of gases and food 
after each meal. 

For this trouble he has tried almost every form of medical 
and electrical treatment without relief. His sufferings have 
always been laid to a " torpid liver " by most of the physicians 
consulted by him. 

He suffers also with extreme mental depression and has 
had fears of hereditary insanity. 

Eye-defects: On the first examination this patient had fj 
vision in each eye, but tolerated + 0.50'. He required + 2.75' 
for reading. His muscular tests were : No hyperphoria ; eso- 
phoria, 3°; adduction, 29°; abduction, 6° +; sursumdnction, 
right, 2° ; left, 2°, Subsequently a very high degree of latent 
esophoria was discovered. 

Treatment and Results : Tlie patient wore prisms during 
the summer, witli decided improvement in his digestion and a 
marked buoyancy of spirits that contrasted markedly with his 
previous despondency. 

A graduated tenotomy was then performed upon each 
internal rectus. A very rapid improvement in his stomachic 
disturbances immediately followed. 

One month later the right iuternus was agani operated 
upon. The patient continued to steadily improve in physical 
condition, mental condition, and digestion. 

The last report, received recently, stated that he was per- 
fectly well, slept well, was in good spirits, and had not had the 
slightest trouhte from his stomach for nearly four years. 
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His eye-tests to-day are : No hyperphoria ; esophoria, J° ; 
adduction, 50° ; abduction, 7°. 

Case II. Chronic Indigestion^ with Fainting Attacks, — 
Mr. E., aged 35 ; merchant ; married. 

Family history not known. 

History of the Case : This patient had been subject all of 
his life to a " weak stomach " and a tendency to faint very 
easily. 

The symptoms of chronic indigestion increased in severity. 
During the past year they were so aggravated that he lost thirty 
pounds in weight. 

He has suffered also with asthenopia at times. 

Eye-defects: At the first visit, September 20, 1893, the 
patient had the following tests : O. D. V., f ^ — (tolemtes no 
+ glass) ; O. S. V., f ^, made \^ — by + 0.75^ (axis, 90°) ; 
adduction, 21°; abduction, 7°; sursumduction, right, 3°; left, 
3° ; no hyperphoria ; no esophoria. Under homatropine he 
showed : O. D. V., f ^, made f | — by + 0.50 C + 0.50^ (axis, 
90°); O. S. v., f^, made \^ — hy + 0.50 C + 1.00^ (axis, 90°). 

Treatment and Results : The following glasses were ordered 
for constant wear, September 20, 1893: O. D., + 0.50*^ (axis, 
90°) ; O. S., + 1.00*^ (axis, 90°). Later a full refractive correction 
was ordered for constant use. 

On November 15, 1893, the patient reported that he had 
gained ten pounds in loeight, had no gastric disturbance, and 
had felt very well. Eye-tests : O. D. V., |f ; O. S. V,, f ^ ; ad- 
duction, 60° ; abduction, 8° ; no heterophoria. 

July 10, 1896. Patient reports that he has " gained fai^ty 
pounds in weighty has no gastric disturbance, and is perfectly 
well." All symptoms of his old fainting attacks have entirely 
disappeared. 

Case III. Periodical Attacks of Uncontrollable Vomiting^ 
followed hy a Total Loss of Potcer and Sensation in the Arms. 
— Miss M., aged 2-i. 

Family History : Parents not overstrong. Some hereditary 
predisposition to weak digestion. 

History of the Case: Ten years ago the patient had a 
sudden attack of violent pain in the head, followed by vomiting 
for several hours. She lost co-ordination of the muscles of the 
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tongue; liad numbness of tlie liands and arms; and, finally, 
lost all power in her arms, whicli never fully regained their 
normal strength until the eye-nniscles were treated. For ten 
years she lias had (about once in two weeks) an attack begin- 
ning with numbness in some part of the body (usually the arms) 
followed by pain in the head and persistent vomiting for liours. 

Two years before I saw her slie had lier eyes examined, 
and was given for constant wear spherocylinders to correct her 
hy[)ermetropia and astigmatism. 

Since putting on licr glasses she has liad about one of the 
attacks described each month, mucli less severe and without pain 
in tlie liead. Each attack begins with numbness, and this is 
followed by vomiting, blurring of vision, pain in the eyes, 
intolerance of light, and groat difficidty in breathing. 

Two years ago she was told by liev physician that she had 
" hasty consumption," and a very unfavorable prognosis was 
given. She went to Lake George for two seasons, and this 
tendency seems to have disap^ieared under climatic treatment 
alone. 

Eye-defects: At the first visit to my office (May 6, 1892) 
the patient was wearing constantlv the following glass : O. D., 
+ l-7o C + "■'JS" (axis, 90°); 0."S., + 3.00 ^ + 0.50'^(axi8, 
90°). With these glasses on her tests were: O. D. V., \^ — ; 
O. S. v., Jg — ; adduction, 29°; abduction, 5°; sursumduction, 
right, 2°; left, 2°; no hyperphoria; esophoria, 2°. Under 
atropine the glasses were found to he a full correction for her 
hypermetropia and astigmatism, and no change was made in 
them. A very high degree of Intent esophorki was subsequently 
disclosed. 

Treatment <m(i lienuJtB : Prisms were put on at once for 
esophoria, and, during the next two months, three graduated 
tenotomies were performed on tlie internal recti for a very high 
degree of latent esophoria. She had no attack during this 
period, — a longer interval than had occurred for ten years, 

Unring the four years that have elapsed since the eye- 
treatment was completed this patient has gained nearly twenty 
pounds in weight, and has been almost entirely free from head- 
ache or vomiting. 

She has entirely Tegained the poit^er of her arms, and has 
*io Imiger any loss of sensnfion or numbness in her extremities. 
Her reeoverv seems to those that knew her when ill as almost 
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mimculous. Slie can use her arms for sewing, embroidery, etc., 
ait well as if she had never had any loss of power. 

Case IV. CUrotiic Indigestion, Vomittug, and Nervous 
Prostration. — Mv. C, aged 25; single ; divinity student. 

Family Uintoyy : Mother has headaclies and lias had pul- 
monary hiemorrliages. Father has neuralgia of the stomach. 
Matcnial grandmother and two uncles died of phthisis. 

Hintorii of the Case : This patient has always been delicate. 
He hau had lieadaclies and periodical attacks of vomiting and 
iiidii^estion siuce childhood. He ran down rapidly during his 
senior ywir in college with gastric disturbances and headache. 

When he came to me (February '28, 1888) he was suffer- 
ing Bcverely from impaired digestive functions, irregular action 
of the bowels, alternating constipation and dianhcea, lieadache 
alow heart's action, cold extremities, and very marked physic^al 
wealtuess. Everything seemed to point toward an attack of 
complete nervous ])rostration. 

Eye-defects : Under atropine this patient's refraction was : 
O. I)., + 0.50* ; O. S.. + 0.75" (axis, 112°). His muscular tests 
were: Adduction, 37"; abduction, 6°; sursumduction, right, 
3'^; left. 3®; no hyperphoria; esophoria, 2°. Subsequently 
ftbout 20° of latent esophoria were disclosed. 

IVeatment mid ResuUs : The treatment in this case con- 
sisted of a graduated tenotomy upon each internal rectus and 
the use of a fnll lefmctive correction for reading. 

The improvement in this case began almost immediately 
after tlie first oi>eration, and five months later the patient re- 
portini tliat he had gained over fifteen jwunds in weight, had no 
dysjx'psia. liad regained his pliysical strength almost completely, 
and was in liettcr lienlth tlian for many years. He still had 
some astheno)>ic symptoms, if he used bis eyes at night. 

Decemlier 14. 1888. The patient reports that be considers 
himself cuivd. He has no dys\K'psia, has gained twenty pounds 
in weiglit, and can use his eyes with perfect comfort. 

He has remaineil well tor the (Mist eight years. His tests 
to-<lny are : .\dduction, 64° : abduction, 7" ; sursumduction, 
right. 3° : left, 3* ; no by]ier(iboria ; no esophoria. 

C.\SE \*. Chrottic Congliimlion. Intestinal ffarmorrhaga^ 
and ci Compiete iVerroiw Cotla}ts€. — Mr. H.. aged 46 ; mai 
fiicturer; married. 
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Family HUtory ; Both parents lived to old age. Two 
patenial uncles died of phthisis. No liereditary tendency to 
oerraos, diseases seems to exist, 

Eye-^ffecis : Vision, 3^, without atropine. Under atropine, 
a latent hvpennetropia of + l.OC in each eye. Patient has 
never require<l a glass for reading. Manifest esophoria, 5°. 
After using prismatic glasses for a short time the patient 
showed: Esophoria. 13°; adduction, 24°; abduction, i° — . 
Later on the addnction exceeded 50° and the abduction fell to 0. 
Homonymous diplopia with the red glass over one eye was 
usually present ; and at times, without the red glass, it annoyed 
the patient. 

History of tJie Case: This patient had been a perfectly well 
man and had carried on a very large business up to fifteen years 
•go. 

For many years he has been unable to look out of a car- 
window while traveling without great distress. 

ffe hail gtiffereiJ all his life from obstimtle constipation^ and 
had tiihen cathartics so regularly that any cathartic water caused 
inieeiinal hcemorrhage prior to the eye-treatment. 

When this patient first came to me he was able, by the 
most careful diet, regular habits, and by retiring at 8 or 9 
o'clock, to carry on his enormous business only with the greatest 
difficulty because of the following symptoms: Extreme nervous- 
ness after the slightest fatigue and marked mental depression 
without any cause. 

Treatment and Results: The treatment of this patient con- 
sisted, at first, of the wearing of prisms to relieve the esophoria, 
and, later on, of graduated tenotomies o« both internal recti. 
Subsequently + O-SO" glasses were given for constant wear, and 
4- LOO* glasses for near work. The improvement in his con- 
dition was marked and continuous from the first, and he writes 
that he is so busy and feeling so well that he cannot find time 
to have the slight remaining esophoria corrected. Over five 
years have now elapsed without any return of his former ill 
health, during which time he has constantly been engaged in 
active business pursuits. 

His chronic constipation and tendency toward intestinal 
heemoiThage have totally disappeared. He has gained about 
forty pounds in weight. 
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world; again and again liis slavedom to diugs is re-established 
with [irofessioual concurveiice. when everyUiing in the clinical 
history of tlie patient cries aloud to stop; and during all this 
time — the years of drugging, mental deterioration, and despair 
— no attempt has, m most cases, been made or even suggested 
that sources of i-efiex irritation of tlie nerve-centers be sought 
for by metliods of scientific precision, and, as far as possible 
relieved before the constitution of the patient is broken doi 
by drugs. 

This is not an overdrawn picture nor an exaggei'ation of tl 
facts, as I see them almost daily in my consultation-rooms. 

Tliat certain patients can and do take modemte doses ofj 
bromides (in all possible combiuatious) for a time without 
very marked injury to health, and often with marked controUinj 
iutiuences upon epileptic seizures it is useless to deny. Wei 
it not so, the general use of these drugs could not liave become 
so firmly established in medical therapeutics. The bromide 
salts (when first introduced to the medical profession) so far 
exceeded, in their results upon epileptic seizures, the prei>ara- 
tions of zinc, silver, bomx, etc., then in vogue, that the enthu- 
siasm of the profession over a possible specific for epilepsy has 
been dissipated more slowly than it otherwise would have been. 
It has taken many years to convince most of the leaders of pri 
fessional thought in this counti7 and in Europe that too rauc 
should not be expected from the bromide salts ; that the beni 
ficial results obtained from them in epilepsy are not permaneni 
as demonstrated by the frequent attacks that follow a coraplel 
cessation of the drug ; that the constitutional efiects of bromide 
salts may, in chronic cases of epilepsy, prove serious ; and that 
epilepsy is an incurable disease when treated exclusively by 
drugs, except in the rarest of instances. 

The point that I would make in this connection regardinj 
the administration of the bromide salts is that the principle 
trealmetit of convulsive seizures by drugs is tvroiig, provided 
previous attempts have been made to discover or remove con- 
ditions that can be accurately determined and which have been 
shown, by the observations of more than one, to be related 
the causation of ejiilepsy. 

I call see no more intelligence in administering bromides 
an epileptic patient until the condition of the eyes — and of 
of the nose, teeth, genitals, aud anus — has been carefully 
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imiiied for positive sources of reflex nervous disturbance, than I 
should in administering chloroform regularly to a patient afflicted 
witli a severe toothache to stop the manifestations of an abscess 
at its root or some ex])0sed cavity. 

To benumb the cerebral centers by a drug so that they 
to respond to reflex irritation from any peripheral source 
ie tiot curing the disease. 

Such a principle of treatment is absurdly irrational and op- 
posed to physiological research. Experiment has clearly demon- 
strated that epileptic seizures may follow peripheral lesions from 
the reflex irritation thus excited. This cannot to-day be denied 
in the face of overwlielming evidence. To treat epilepsy by 
drugs without previously searching for all the exciting causes 
that may exist is no longer creditable to the medical attendant.' 

On the other hand, while discussing any form of treatment 
of epilepsy, we are, as a nUe, compelled to accept the results of 
bromide salts upon the number of seizures in any individual 
basis of comparison, when the results of any other 
method are subsequently recorded. 

Bromide salts (in various combinations) are to-day generally 
regarded by the medical profession as certainly the most prompt, 
and possibly, for a time, the most efficacious form of treatment of 
epdepsy. 

When it can be shown that in any individual case tlie 
number of epileptic seizures has been made numerically less 
than when bromides have been skillfully employed for a suffi- 
cient i)eriod to test tlieir efficacy, or, in other words, if it can be 
demonstrated that tlie condition of any epileptic patient lias been 
improved witliout the aid of drugs, no medical man can deny 
that an important advance has been made in the scientific 
treatment of tliis malady. 

Those who have had tlie largest experience in the use of 
bromides are to-day beginning to lose faith in them as a curative 
measure in tlie treatment of epilepsy. 

Within the past year I have seen many patients with epi- 
lepsy who have been advised by leading medical men of the 

■ The reader Is rcfeiTcd to mj rei)ly to Dr. Frederick Peterson {New York Medlcil 
Jonmal, Dwctnber, 1896, und Jaiiuftry, 180T) for niauy imjjortant pieeii of doetimailarj/ 
— (J _i..>__ ._ .!_ -jported In conoectioB with this chapter. Letters T — 



patleuts and tlieJr phyBlclaiis are glfeii wlilcli fully eubaUntlatc the aceurncj of my report* 
, of theie casea. Maiiv other coutroverslal paraprapliH can be (onnd lu tliat reply wblch 
■•""ol b« reproduced" lu a book. 
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larger cities to consult an oculist, and it is the exception, so far 
as I can leani, for medical men of distinction to-day to extend 
to an epileptic patient any hope of permanent cure by medica- 
tion alone. 

Not long since a leading neurologist of this country told 
patient afflicted with epilepsy that "bromides, trephining, andj 
eye-treatment comprised about all that ottered auycliance of h," 
improvement." 

It is well known that a total cessation of bromides in man^ 
instances where they iiave been administered for any length of 
time as an aid in controlling epileptic seizures is followed by a 
very marked increase in the frequency and severity of the 
attacks. So marked is the relapse in some cases that the 
patient, the family, tlie friends, and even the medical attendant 
become seriously alarmed, and the drug is again resorted to, 
in spite of tlie reasons that led to its cessation, simply as a 
choice between two evils, — mental and physical deterioration, 
on tiie one hand, and status epHejiticiis or possible death, on the 
other. 

One case of this kind comes vividly to my mind in this 
connection. A young girl afflicted with epilepsy had taken 
bromide salts for some years with the effect of controlling her 
attacks to intervals of from ten to fourteen days. She was 
brought to me for an examination of her case, and very marked 
defects of the eyes, both of focus and muscular adjustment, 
were discovered. I advised the friends to discontinue the bi 
mides for a month, during which time I might be able to foj 
some opinion respecting the frequency of her attacks without 
drugs and liave a iair basis for comparison regarding the effects 
of eye-treatment upon her at the expiration of that ^jeriod. As I 
proposed to use no drugs during the correction of the eye-defect, 
the condition of the ])atient could then be contrasted from time 
to time with her actual condition before the eye-treatment, when 
it was not masked by the influence of drugs. 

The parents consented. Witliin forty-eight liours the child 
had coiitinnoits convulsions for ticeloe hours, and the medical 
attendant wrote me: "I was so al'iyiid that she would die that 
I immediately began the administration of bromides in large 
doses." He asked me in this case to make an exception to 
my rule and to allow the patient to take bromides until I 
deemed it safe to discontinue them. After two weeks of eyi 
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treatment all drugs were discontinued without any serious 
results to health. 

A similar result to this was mentioned in a medical meet- 
ing some years ago by a leading neurologist of this city as 
occurring in one of his patients wltom I advised to discontinue 
bromides prior to a proposed tenotomy by me upon one of the 
eye-muscles, A condition of continuous epilepsy followed 
within twenty-four hours, — although, wliile under bromides, 
the patient had been led to think tliat a cure was being effected 
by their use. 

In my experience, the cessation of bromides is sure to be 
followed, in about one-half of the victims to epilepsy, by a very 
marked increase in the number of seizures, just as a cessation 
from drinking in a confirmed inebriate discloses to him liis 
actual physical condition. Whether it is wise to continue a 
habit that is slowly undermining the health, because the victim 
is afraid to stop, is an importiuit question. Unfortunately it 
cannot be discussed here. It is impemtive, however, in all 
honest endeavors to determine the results of any scientific pro- 
cedure, tliat the results obtained shall not be open to question 
and invidious criticism from neglect on the part of the investi- 
gator to exclude other factors that may have aided in attaining 
the published results. In all the cases that I report in this 
chapter no drugs were employed while the patient was under 
my care, unless otherwise stated. 

In looking over the records of those cases of epilepsy that 
have been subjected to the eye-treatment exclusively while under 
my care, I find it impossible to incorporate thera all. Tlie 
number, in the first place, would be too large to admit of their 
complete histories, and the labor of preparing their records for 
publication would be too great. Again, many of the jMtieuts, 
for personal reasons, refused to submit to such steps as I deemed 
wise for their epileptic condition and were dismissed by me as 
patients, while otiiers liad organic diseases that precluded 
them from being fit subjects for the eye-treatment A certain 
number had marked evidence of kidney disease, syphilis, and 
tuberculosis. 

Some began treatment, and, after satisfactorj' progress for 
a few montiis, failed to notify me of their change of residence 
and have not been seen or beard from for a long time. Some 
have died of intercurrent diseases. A few have been killed by 
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accidents, wliile ocular anomalies that had not been rectified 
prior to the accident were being investigated. 

While it would be of great scientific interest to obtain some 
deductions regarding the pevcentages of progress in those patients 
that have been under tins treatment, I am satisfied that a purely 
nnmericoj httsis for estiimding results in the ireaiment of epilepsy 
is impracticable and misleading. 

A patient wlio (while under bromides) was stupid, 
tlietic, and incapable of paiticijmtion in business, has beeo' 
greatly benefited (even if his attacks are not markedly less than 
when under bromides), provided he has regained liis normal 
intellectual status and is capable of self-support. 

Numerically, he might be regarded as unimproved, if the 
actual number of bis attacks should be counted ; but the grati- 
tude of the patient and bis friends for his restoration to useful- 
ness is not without reason. 

A person who has been enabled to dispense with a cons) 
attendant or nurse has been benefited ; a child who can go 
school and make satisfactory progress in his classes after escaping 
the thraldom of bromides is vastly better than a sleepy, sluggish 
child who has to be constantly cared lor, even if he does havi 
an occasional epileptic seizure. 

Some years ago, in reply to a somewhat severe criticii 
upon the views relating to the treatment of epilepsy that wi 
published in my work on nervous diseases,' I contributed an 
article to the Boston Medical and Surgical Joui-nal from whicli 
I may pertinently quote a few sentences. 1 remark in tliis 
connection : " Josh Billings, in one of his characteristic el 
eions, says : ' / hav alwus notised when an individual Jiain't 
the ahiUiy tevo criticise judiciousli/, he dams indishriminately. 

" Relative to tlie question of treatment of some of the func- 
tional neuroses (such as epilepsy, chorea, neuralgia, insanity, 
hysteria, headaclies, etc.) two distinct and opposed views are 
now held. Those who still pin their faith upon the internal 
administration of tlie various bromide salts in these diseases re- 
main apparently indifferent to the fact (which can hardly be dis- 
puted in the face of overwhelming evidence) that serious and 
permanent harm almost inevitably follows their administration 
in large doses for any length of time. Those, on the other, 

' Lecturei on N'ei'VouB Dbeaees, The F. A. Davie Co., Plilladelphli, ISM. 
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gue that scientific measures of precision (when 

^oyed) will often reveal the existence of an exciting 

Kese nervous conditions that drugs only tend to alle- 

ra time, and wlio base this treatment upon the accurate 

Kination of the exciting cause and its complete correction 
Hore they resort to drngs, are to-day aidyected not infrequently 
to ridicule and personal attack by others not thoroughly posted 
in the methods employed by them." 

Before I pass to the consideration of mdividual cases of 
epilepsy wliose histories have been prepared by me with some 
care (not alone with the object of showing ttie ultimate results 
of treatment of tlie eyes, but also of demonstrating tliat perma- 
nent and beneficial etfects have been secured in correcting 
anomaHes of adjustment of the eyes by graduated tenotomies 
upon the eye-muscles), it may be well for me to impress upon 
the reader an important fact, which seems peculiarly hard for 
some oculists to gmsp, — viz., tliat latent anomalies of the eye- 
mueclea are to-day as well proved as is the existence of latent 
hypermetropia. 

By this I mean that the amount of esophoria, exophoria, or 
hyperphoria discovered at the first examination of any patient 
does not necessarily represent the actual amount that exists. In 
many cases it constitutes but a very small proportion of the 
amount tliat has to be corrected before beneficial results are to 
he expected from eye-treatmeut (see Cases IV, VI, VII, XII, 
XIII, and others). 

I recall an epileptic who manifested, in many visits at my 
office, but one degree of esophoria ; yet tliat patient eventually 
disclosed, after weeks of careful observation, a high degree of 
esophoria, and at times had unconquerable double images 
(homonymous diplopia). 

My fi'iend, Dr. G. T. Stevens, has very happily illustrated 
this very important point in a paper upon lieterophoria,^ read by 
hira before the Pan-American Medical Congress, I take the 
liberty of quoting a few paragraphs that bear vitally upon 
the investigation and solution of complex ocular ])roblems. He 
says: — 

*' One of the first of the elements in the management of 
these cases is patience. The oculist who imagines that he can 
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measure and conect liis cases of heteroplioria in an oif*liand 
manner has not readied an understanding of tlie first principles 
of the subject. A case wliich at first appears quite simple and 
easy to handle may prove to be one which, for its best correc- 
tion, may demand the exercise of great skill and of unwearied 
patience during many months. 

" We cannot know, when we begin the treatment of a ci 
of heterophoria, the full meaning of the indications whicli we; 
then discover. One who thinks that he has found an instru- 
ment which will reveal latent heterophoria is surely laborii 
under a misapprehension. As we go on in the treatment 
these cases new difficulties may arise and new efibrts may 
demanded. This is no reason for not beginning the work, ai 
less for abandoning it before completion. 

" I have sometimes illustrated these progressive difficul- 
ties by recalling the experience of one who climbs a mountain. 
He sees before him a height which appears to him the 
summit which is to reward him for his effort, but when he 
reaches it he sees before liira another even higher than the 
one which he has surmounted. He ascends higher, and when, 
at length, he attains to the second heiglit the real summit 
is still above him. Is he, therefore, to say: 'There is no end 
to this, and one might climb indefinitely without finding the 
summit ' ? 

"There is a summit, and one may reach it if he has the- 
needful strengtli and courage. 

" I am sometimes asked by my colleagues if there is no end 
to the treatment of these cases. Does not the condition which 
has been ajiparently removed return] Must the treatment not 
continue indefinitely T 

"The heterophoric condition which has been,iu any meas- 
ure, properly corrected does not return, but tlmt part of the 
original defect wliicli was at one time latent may at a subse- 
quent time become manifest. 

" Tliere is as surely a limit to this work as tliere is a final 
summit to the mountain, and when one readies tiiat limit he 
has an infinitely greater satisfaction tlian he who finally gazes 
upon the stretch of liills and plains and lakes from the elevation 
which he has earned. 

" Many who do not care to take the trouble to climb decline 
to accept tlie reports of those who do, and many an eminent 
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man who has lingered about the foot-liills of this work is incred- 
ulous because he cannot obtain the same grand view that has 
been described by some one who lias gone beyond. 

"An essential to snccess in this work ninst be a tliorough 
knowledge of the principles governing the tensions of the mus- 
cles with which we work. 

" Instruments cannot know tliese principles. They are only 
to be learned by long anil i)atien t researcli on the part of the 
oculist." 

Again, 1 would endeavor to disabuse the professional mind 
of an impression that seems to be too common, in sjiite of tiie 
amount of literature that lias apj^jeared during tlie past decade 
ui)0n this field. The development of latent mttscidar miomalies 
of the orbit is not to he confounded tcifh the effects produced by 
forcing the ocular muscles to adjust themselves to prismatic 
glasses that are not properly prescribed. 

There is a radical difference between " forcing a patient to 
adjust his eyes to a prismatic glass" that he has had given 
him and assisting a patient in his ocular perplexities by giving 
him a prismatic glass that only 2*firiiaUy corrects tlie amount 
of heterophoria that he discloses. 

So long as any patient accepts a prism for tlie relief of an 
existing eye-strain that lie discloses, and still shows (while 
wearing it) a clear surplus that the prism fails to correct, we 
are simply following the guide that the patient unconsciously 
gives us as a step toward the solution of the problem without 
any jmssibility of "forcing the patient to adjust for the prism." 
(See page 35.) 

Again, if we find (by measuring the strength of the indi- 
vidual eye-muscles) that the amount of deficient power in any 
one set of muscles corresponds to, and justifies the amount of, 
abnormal deviating tendency of the eyes that the patient dis- 
closes, we are still further strengthened in our position relative 
to the prismatic glass prescribed. 

Case VI illustmtes this point as well as any case can; and 
the reader is referred to the history of this patient and the de- 
tails of his treatment. This boy had almost absolutely perfect 
refraction, even under atropine ; so that all questions regarding 
his "apparent muscular anomalies being caused by some error 
of refraction " is refuted in this case. 

Moreover, his heterophoria teas extreme, but almost totally 
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latent. The deviating tendencies of the eyes were both vertia 
and Iiiteral, — hyperesoptioria. 

This boy's liistory has been published by me before as i 
of tlie most remarkable cases on record. I am glad to repoitl 
tliat, during seven years from the date of his first visit to niyl 
office, lie has had but seven days durhig wliich seizures harefl 
occuned, in spite of the complete withdrawal of all drugs, audi 
that he has passed two years and three months without a% 
seizure. 

Now, what lias been done for this boy, thus far, by eye*J 
treatment^ He has already passed over eiglit years withouffl 
recourse to poisonous drugs; lie has been saved thus lar from i 
life in a lunatic asylum and restored to usefulness and health ^ 
he has had, except on six occasions, complete immunity from 
his horrible disease, in spite of the total cessation of bromides j; 
he has returned to his former association with his companionSi 
and he is to-day able to go about without an attendant or t" 
dread of impending disaster and possible confinement. 

He 1ms happily learned, I trust, that excessive and violent 
exerciso and a disregard of instructions about wealing his 
prismatic glasses when ordered by me are dangerous to his 
comfort, as they tend to cause an epileptic attack and also to 
demnge his digestive apparatus seriously. Had it not been for 
surli extreme imprudence he would probably liave been entirely 
free from attacks. ■ 

Do %ve know that this remarkable change is due to the \ 
eje-treatment \ Most certainl v ! 

Tliis patient had uever before jmssed so long a time with- 
out attacks as he has since eye-treatment was l)egun, although 
he has been constantly drugged according to the most approved 
fashion of the present day for his epileptic seizures. During 
the year preceding eye-treatment he had had Ihirty-four days in 
which a series of tits occuiTed. although heavily drugged ivith 
chloml and bromides. He had found iu the bromides for some ■ 
yours I lie only refuge that medicine offered to keep these fright- J 
f«d attacks within bounds that did not seriously endanger life. 
Ho uattimllT fett, as did his [lareuts, that to let go tliat anchor 
was to drift beyond aid into ho[»eless despair. 'When, therefore, 
I stopped his bromides at the first risit. erenr one concerned 
(the patient, his {mreuts, his friends, and myself) felt quite sure 
that, unless something was done as a substitute for the drugs. 
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the fits would surely become more frequent and severe. This 
substitute for drugs tooh the form of an operation for what I 
deemed the exciting cause of the attacks. Another opemtion 
was done on the corresponding muscle of the otiier eye as 
soon as the necessity for it became apparent. Then we felt 
comparatively safe, and the patient could wait with greater 
safety tlie effects of prismatic glasses. 

When a house has been partially burned no one expects 
that putting out the fire will at once restore the house. It does, 
however, prevent further damage and decreases the time and 
cost demanded for its restoration. Hence it is always deemed 
imperative to extingutsli the tire without unnecessary delay. 

We must all admit, I think, that epilepsy is certainly the 
gravest of all the functional nervous maladies, and that it is, as 
a rule, incurable by drugs; hence, as I have remarked in a pi-e- 
vious discussion concerning this subject, "one radical cure of 
epilepsy without the aid of drugs offsets a tliousand failures as 
a scientific proof of a discovery." 

Case I again illustrates the fact that a Intent esophoria 
(independent of any marked error of refraction) was clearly a 
factor in producing from tico to ten atlaclcs of petit mal dwing 
each day, which bromides failed to control. He has passed 
nearly five years witliout any symptom of epilepsy, — since the 
date when the esophoria was ludically relieved by graduated 
tenotomies. 

Case II shows clearly that kyperesophoria was a more 
important factor in causing epilepsy than astigmatism. No 
marked relief followed the correction of the latter by glasses, 
but a remarkable change for the better followed graduated 
tenotomies upon the interni and the superior rectus muscle. 

Case III illustrates a very remarkable improvemejit in an 
epileptic idiot that followed tlie correction of double convergent 
strabismus by two tenotomies and a high degree of latent hyper- 
metropia by glasses. The ignornnce of his parents allowed this 
boy to discard liis glasses later on. As a result, he relapsed 
into his epileptic tendencies. 

Case IV illustrates a complete cure of chronic epilepsy (that 
had withstood all therapeutic treatment for twenty-four years) 
through the correction of latent esophoria by graduated tenoto- 
mies and latent hyi)evmetropia by glasses. For ten years, with- 
out drugs, no epileptic seizures have occurred. 
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Case V shows the existence of an extreme degree of <i8tig- I 
mutism in otie eye, associated with a large amount of latent I 
esophoiia. The patient lias regained his full mental power 1 
(that became seriously impaired by the use of bromides), and-1 
has only had tiiree slight epileptic seizures in six years following' ■ 
graduated tenotomies upon both intenii and a full correction of 1 
the astigmatism by glasses. Each seizure was directly attrib- I 
utable to causes that might excite epilepsy even in health. I 

Case VI has already been discussed at some length. Only I 
one slight seizure has occurred in nearly five j'ears, as contrasted 1 
with thirty-four days of almost continuous convulsions during 1 
the year preceding the eye- treatment, while the patient wasjl 
heavily drugged with bromides and chloral, I 

Case VII illustrates the fact that an epileptic patient, whoseJ 
family history was not of a promising kind and who had inher- I 
ited a marked tendency toward nervous disease, was cured I 
through the relief of latent esophoria by graduated teuotoraies,.! 
and the correction of a moderate degree of latent hy^wrme- I 
tropia by the use of glasses for reading and other eye-work at.l 
close jx)ints. No epileptic seizure has occurred for five yearol 
and six months. The direct relationship between the eyes of I 
this patient and his epileptic seizures was shown (somewhata 
unusually) by a very marked tendency toward au epileptic attack.! 
whenever an attempt to measure the strength of the interni was J 
made prior to the dates of the gmdnated tenotomies for thefl 
relief of the esophoria. I 

Case VIII illustrates simply that admirable remdts (tis ra-m 
garda adjiialment) from graduated tenotomies can be obtained^ 
in cases of extreme heterophoHa. Tliis patient, unfortunately, ] 
lacked sufficient patience and fidelity to enable me to determine I 
the ultimate effects of the eye-treatment upon his epileptic I 
seizures. I 

Case IX shows that a sudden withdrawal of bromides front I 
the patient prior to the correction of the heterophoria caused 1 
(within twenty-four hours) a state of continuous epilepsy that j 
imperiled life and that, after two graduated tenotomies, ih« 
bromides were snddeidi/ withdrawn from the same patient with- 
out any ill effects. She has fewer attacks to-day than when under 
the influence of bromides, and is markedly improved in her 
general physical condition. Photographs of this patient in my', 
possession, made at intervals from untouched negatives prior to J 
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and during the eye-treatment, illustrate the pliysical change in 
a remarkable way. 

Case X proved to be one of earfreme hitenf esophoiia. Al- 
though the power of abduction has twice been apparently 
brought to nearly the normal point by graduated tenotomies 
upon the intenii, a gradual diminution of the power of the 
externi lias occurred. The patient has been practically cured 
of his epilepsy, however, by the eye-treatment. For over five 
years he has been free from attacks of epilepsy. 

Case XI was one of severe and frequent epileptic seizures 
that, unfortunately, was terminated by the accidental death of 
the jiatient before the final vesults of eye-tveatment were deter- 
mined. Sufficient improvement had, however, been observed 
to justify the belief that still better results would in time have 
been recorded. The family history in this case was a bad one, 
and the patient was a difficult one to control, being headstrong 
and disobedient to instructions. 

Case XII illustrates a remarkable restomtion to health 
(after a complete withdrawal of bromides that manifested their 
poisonous effects to a marked degree) from the correction of 
eye-delects that were indirectly creating reflex nervous disturb- 
ances. Not only have all epileptic seizures ceased for the past 
four years, but all hysterical attacks, that were formerly so 
frequent, have apparently been entirely cured. 

A letter written by her husband from the West, says: " I 
am glad to say that Mrs. G. passed through the trip safely, 
with no trouble of any lund. She did not even have a head- 
ache nor feel in the least nauseated, which is something un- 
heard of for her before. She appears bright and cheerful, and 
we feel that we owe it to you." 

Case XIII is one of the most interesting cases, from a scien- 
tific stand-point, that I have yet encountered. Under full effects 
of atropine she showed no errois of ref ruction, and for several 
successive days no api/arent eiror of adjustment of the eyes was 
manifested. The case looked unpromising, and the cause of 
her epilepsy seemed to be involved in obscurity. For a week 
the effects of esophorial prisms upon the patient were observed, 
a low abducting power being the only guide to the existing 
latent heterophoria that eventually was disclosed by the patient. 
A radical correction of the heterophoria (that was totally latent) 
by one graduated tenotomy has for over three years arrested any 
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tendency to convulsive seizures, and apparently effected a com- 
plete restoration to health in many other ways. 

Case XIV is not as yet of much value in determining the 
results of eye-tieatment upon epilepsy ; but it resembles Case 
XIH very closely and illustrates that a perfectly normal refrac- 
tion (emmetropia) may co-exist with a viarked heterophoria 
almost totally latent. The teiTible accident that befell this 
patient has delayed until recently further investigation of th&-| 
heterophoria. 

Case XV was an extremely interesting one to me for the fol- 
lowing reasons: The e])ilepsy had been of the nocturnal type; 
it liad not been benefited by bromides ; the patient had inherited; 
(as shown by my case-recoi-ds) marked tendencies, on both th< 
maternal and paternal side, to eye-defects; one sister had beeiti 
a source of great anxiety to the parents for many years from 
extreme nervous debility that seemed incurable, and she had 
been restored to perfect health while under my care through 
eye-treatment without drugs ; finally, one brother had mani- 
fested epileptic tendencies. He is now practically cured of hiai 
epilepsy. A perfect recovery from a life-long dependence upon 
cathartics is also another evidence of the improved nervoui 
tone of this patient. 

Case XVI is yet under observation. It is one of the mosl 
difficult cases to solve that I have ever encountered. Thus far 
the results of eye-treatment seem not to have been satisfactory. 

Case XVII illustrates some excellent results in correcting 
heterophoria, witli apparently negative results upon the epileptic 
seizures. The seizures are so infrequent tiiat it is difficult to 
tell just what the ultimate effects of the eye-treatment may be. 
I am inclined to suspect that some form of uterine or ovarian 
reflex irritation exists at present in this case. 

Case XVIII shows that excellent results from the oculistic 
stand-point have been obtained, with equally marked benefits to 
the patient in respect tp her epileptic seizures. 

Case XIX illustrates extreme and unequal refractive errors 
in addition to extreme heterophoria. The results have thus far 
been quite encouraging, but the patient has not given me an 
opportunity to complete my work. 

Case XX shows that results have followed eye-treatment 
which have never been obtained by drugs. This patient has 
had no epileptic seizures for nearly four years. 
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Case XXI is not as miicli impioTcd as some of the pre- 
ceding cases, but he is as well without drugs as he ever was 
when under their influence. 

Part of the operative work in this case was done before I 
saw tlie patient ; hence I know but little of what the heterophoria 
originally was. 

Cases XXII and XXIII again illustrate one important 
point, — viz., that very extreme latent Jietevopltoria can exist as 
a cause of cojivulaive seizures independently of any extreme 
error of refraction. 

Ill case XXII it was deemed wise to give + 1 .00' glass for 
constant wear ; but in Case XXIII almost absolute emraetvopia 
was found. 

I do not personally consider that any ground for argument 
exists to-day regarding the claim heretofore made by some 
oculists of repute, — viz., " that all heterophoria is due solely to 
errors of refraction." If such a statement is to-day believed 
by anv one who has carefullv investigated iieterophoria, I think 
that Cases I, VI, XIII, XIV, XV, XVII, XXIII, XXIV, 
and XXV ought to disprove it. 

Case XXIV was attended with outbreaks of apparent epi- 
leptic insanity, in addition to periodical attacks of continuous 
epileptic seizures of so violent a form as to justify the use of 
chloroform. Very frequent attacks of petit mal would also 
occur in spite of large doses of bromide salts. 

The refmctive en-ors were insignificant in this case, but the 
latent heterophoria was extreme. The case is incorporated 
chiefly to illustrate this point, as the eye-treatment was aban- 
doned before any beneficial results could reasonably be expected. 

Case XXV again illustrates extreme latent heteroplioria, 
independent of any marked error of refraction. The results in 
this case cannot as yet be regarded as final. Some latent hetero- 
phoria still manifests itself at times. In spite of the efforts of 
the family physician, the parents discontinued the eye-treatment 
of this girl. 

Prior to reporting the detailed histories of twenty-six cases 
of epilepsy I present a table that may possibly shed some light 
upon the eye-conditions' that are apt to be encountered in 
patients afflicted with this malady. 

le termi uied lu tlila UbJe tnd Id the hi»torle> tLat Tollow bave 
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SUMMARV OP THE Ete-DEFECTB DETECTED IN THE CasEB H: 



Si." 


l/A 


Bbmases. 


EBopboria 


U 


98 


Corrected ia evury Mse by grnduaied 
tenotomies upon the inienii or ad* 


Esopboriti 


2 




Corrected in every case by graduated 
tenotomies up<iii the exlerni. 


Hyperphoria ...,., 


» 


81 


Corrected ill every case by graduated 


Helerophoria 


sa 




Ib rarely absent in epileptic subjects. 
I regard lliis us an extremely rare con- 


Onliopliorift . 














Hypermetropift 




77 


Corrected in most cases by glasses roi 


Mj-opi" 


2 


8 


Corrected by glasses if in excess of tw« 

diopters. 


Myo[tic asligmfitism 






Fuliy correeied by glasses in every cu*. 


Hype rine tropic astigiiia- 










7 




Fully corrected by glasses iu every case, 


Emmelropia. 


4 


16 


A somewhat rare coudiiiou. even iq 
ileal lb.) 



At a late meeting of the Ophtlialraological Society of the! 
United Kingdom a report of the refractive conditions of epilep- 
tics was made by Mr. Dodd (based upon the examinations or 
100 epileptic subjects as contrasted witli similar tests upon 50 
healthy persons). The effects of treatment by a correction of 
the refraction alone by glasses were also reported. 

Out of 100 epileptic subjects 75 were found to requin 
glasses and were directed to wear them. Only 52 of theaftl 
patients were faithful in obeying these instructions. Of these* 
52, 1 3 had no attacks for an interval of from one to two months, 
36 were more or less benefited, and 3 were not apparently j 
influenced by the correction of the refraction. 

The conclusions drawn by Mr. Dodd were : (1) that ej")"or»l 
of I'e/rciclion may excite ejiHeptic seizures, (2) that the correction J 
of refraction is of value in the treutmeitt of epilepsy^ and (3)1 
tliat other sources of irritation may he suspected when a correo- i 
tion of refraction fails to ajford murhed relief? 

To any one familiar with the later methods of investigation J 
and treatment of lieterophoria the investigations of Mr. Dodd j 
must seem singularly incomplete. Yet it is interesting to note-| 

' In Ihia collection of cases the percentage of cnimclropln 6]jpcar6 to be gr 
exeeu nr what U UHuall; encountered, 
■ Ilalles mj own. 
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that the correction of refmctioii nlone accomplished enough in 
cases of chronic epilepsy to warrant a verdict in favor of the 
eye-treatment. 

I admit tiiat my deductions regarding the eye-tests in 
epileptic subjects derived from tiventy-six cases cannot be 
regarded as final ; still I find that the preceding table indicates 
what to my mind would be about the average restdts of my 
personal examinations and treatment of quite a large number 
of epileptics during the past twelve years (a period when I first 
began to record, in every case, the results of examinations of 
eyes). 

Because of the hopelessness of cure of chronic epileptics 
by drugs, and the importance of establishing beyond criticism 
the permanency of results in any new form of treatment, it may 
not be difficult for the reader to understand that an earnest 
seeker after trutii is obliged to wait some years before he can 
himself feel sure that the beneficial effects of a treatment 
directed to a removal of a reflex cause are not temporary and 
misleading. 

Before I give in detail the full histories of these cases I 
deero it not only wise, but absolutely imperative, to make some 
pertinent remarks relative to what causes may lead to a recur- 
rence of epileptic seizures after eye-treatment; these slioiild in 
no way reflect upon tlie previous results obtained, nor should 
they be justly construed as clinical evidences derogatory to the 
method of treatment itself. 

1. As tlie refraction of the eye should always be consid- 
ered an important factor in epilepsy, any neglect on the part of 
the patient to wear the glasses prescribed, or any change in the 
formula, is apt to lead to a recurrence of the epileptic seizures. 

One of the worst epileptic seizures ever encountered once 
occurred in a patient (who had beeii free from epilepsy for over 
a year) within an hour from the time that a strong cylindrical 
glass fi;U from tlie frame and was replaced with the wrong 
side out. 

The removal of a spherical glass for a day (ordered by me 
for constant wear) caused an epileptic seizure. Case XI may be 
one of this type ; also Case III (see table published farther on). 

Patients often break their glasses or frames and uncon- 
sciously get a wrong glass put in by some inexperienced or in- 
competent optician. Tliey sometimes get the proper glass 
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impiopevly inserted by some local jeweler or incDm[>eteiit opti- 
ciiiii after mending the fnim«, etc. Such occuiiences are not 
infrequent, and a return of epileptic seizures is particularly apt 
to follow. 

When patients are instructed to wear strong cylindrical'! 
glasses constantly, a simple bending of the frames may tliroi 
the glasses so much off axis as to create a far greater eye-sti 
than an actual omission to wear them. Case V in the table 
believe to be an illustration of this type of accident on 8onn 
occasions, although he lias at times caused an epileptic seizuCQ 
by excessive overloading of his stomach with wine and in-- 
digestible food. 

It is needless to multiply illustrations relative to this point. 
The greatest care and fidelity on the part of a patient, combined 
with intelligence and education, can alone prevent the possibility 
of an occasional epileptic seizure from imperfectly corrected re- 
fraction after the case is dismissed from the care of tlie oculist. 
Among ladies, who generally insist, from pardonable vanity, 
in wearing eye-glasses instead of spectacles, the bending of the 
nose-clips and spring is always liable to distort the proper 
adjustment of the glasses, and to cause, unconsciously, a new 
source of eye-strain to the patient. 

It can be easily understood by the reader that what oii 
inally induced epilepsy may tend to cause its recurrence, am 
that neither the oculist nor the method is responsible for acd.- 
dents that he cannot avoid or the patients always be aware of. 

Suppose a victim of malaria should be restored to (lerfect 
bealtli by drugs, but, after a renewed and prolonged exposure 
to malarial germs, some evidences should ap^iear of a return of 
the old malady, would it in any way reflect upon the results 
obtained by drugs ^ 

2. Many chronic epileptics unquestionably (in my opinion), 
are intluenced (even after long intervals of relief from seizures) 
by their former " epileptic lialjit." 

By this I mean that under conditions of extreme nerTOtui 
weakness or disturbance, such as often follow severe indigestion, 
anxiety, fright, loss of sleep, excessive exertion, etc., these 
patients are peculiarly apt to have a convulsion, where ordinary 
patients would have simply a headache or some milder evidence 
of physical depression. 

Such attacks, as a rule, mean nothing. They 
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be construed as precursors of a return of the old epileptic con- 
dition. They pass without causing much, if any, constitutional 
depression, and tlie patient goes on (as before) free from sub- 
sequent seizures until some similar exciting cause occurs to 
induce one (Cases II, XXI, and XXVI, I think, illustrate this 
point). 

3. During the treatment of heterophoria (which in epi- 
leptics is almost xniiversally latent) the oculist never knows 
positively until a year or two has elapsed whether he has estab- 
lished an absolute and permanent ortliophoria. So long as 
any latent muscular trouble remains, occasional epileptic seiz- 
ures are to lie expected, even with the greatest care on the part 
of the oculist as to the perfect correction of the refmction of the 
patient and the greatest fidelity on the part of the patient as to 
following the directions of the oculist- 

In a happy way some one may, before the millennium, dis- 
cover a drug or other process that will enable the oculist to de- 
termine at one sitting all latent heterophoria that exists in any 
case, as we now are enabled to measure, while a patient is 
uuder tlie etfects of atropine, all latent errors of refraction at 
one sitting; but, until that time, we will have to allow the 
patient to disclose it by piecemeal (as it were), and to patiently 
wait until, by proper scientific aids, we can feel sure that we 
are interpreting the eye-testa of the patient intelligently, and 
relieving the burdens as fast as they are disclosed by the 
patient. 

Prior to the discovery of atropine this «'a8 the way that 
latent hypermetropia was treated : Glasses were given to the 
patient as strong as he would tolerate at first ; and, gradually, 
their strength was increased by the oculist, as fast as tiie 
patient would tolerate the increase, until the full correction of 
the latent liypermetropia was apparently reached. 

4. It is important in all cases of chronic epilepsy, while 
eye-treatment is going on, to be sure, if possible, that no other 
reflex cause exists to keep up the epileptic seizures. 

Wliile it is my custom to have the teeth, ears, and nose 
of almost all of my patients examined by experts, and the pelvic 
organs of many female patients carefully looked into by a 
gynecologist, with the view of eliminating all reflex factors 
that may co-exist with eye-strain, it is not always possible to 
state that the removal of eye-strain alone in unsuccessful cases 



192 



has completed tlie treatment, nor is it fair to infer that the 
eye-Avork has been unprodnclive oi' any benefit. 

A genemi ptopositioii regarding the treatment of epilepsy 
may be tlius stated : Every reflex canse tliat can be detected 
in an epileptic ought to be removed. Tlie amelioration of the 
epilepsy may not come at once, and it will not come at all in a 
small proportion of cases ; but au effort should be made in each 
case to give nature every possible chance to re-assert herself by 
relieving the nerve-centers of all sources of reflex irritation- 
Many patients eitlier neglect instructions to wear the glaa 
prescribed to correct errors of refraction constantly, or from 
pride, imaginary discomfort, the advice of others, or equally 
trivial reasons they discard them altogetlier (sometimes after ] 
obtaining most satisfactory results from their use). 

It is not uncommon, in the author's exjierience, to find 
eye-glass- or spectacle- frames so distorted by bending of the , 
clips, the nose-bridge, or side-bows as lo throw cylindrical glasses ' 
ileckledli) off from the, proper axis, thus subjecting the patient 
to a strain (not suspected, as a rule) that is even greater than 
would occur if the cylindrical glasses had been entirely dis- , 
carded. 

Again, wlienever frames become accidentally Itroken and 
are repaired by some local jeweler or incompetent workman, it 
is not uncommon to find that tlie frames have been made too 
wide or too narrow for the patient, and the glasses deceiitered, 
reversed, or misplaced. The author has seen some very serious 
relapses of epilepsy follow such an experience, and it is now his 
custom to caution patients about the risks of not having glasses 
properly mended and frequently tested to see if they correspond 
with the prescribed formula. It is also his custom to have 
eacli patient supplied with duplicate glasses, to wear in case 
of accident wliile the damage is being repaired by competent 
workmen. 

I know of one patient who, after wearing a hyiierpliorial 
prism of 4°, was persuaded by the lady he was soon to marry 
to discard his glasses while he attended a wedding-reception. 
He fainted, on returning home, in the elevator of his hotel, and 
was seriously ill. An epileptic patient, who had gone over a 
year without any convulsive seizures after eye-treat men t, had a 
very violent fit within an hour after a strong cylindrical glat 
had slipped out of her frame and was replaced improperly, i 
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Changing tliis glass to the proper axis at once restored this 
{mtient to healtli and comfort. 

It is useless to enumerate here case after case to illustrate 
what those referred to sufficiently indicate, — viz., the extreme 
care thai the patient mtiat take (as well as the oculist) in correct- 
ing eye-strain for the relief of nervous diseases. 

Many a case of eye-strain is permanently deban"ed (in the 
exjwrience of the author) from ultimate recovery by acts on the 
part o( a patient over wliich tlie physician exerts no control. 

Let me cite a common example : A patient passes from the 
hands of a skillful oculist practically well; he remains ivell 
for quite a long period of time; suddenly a relapse of the old 
symptoms occurs without any apparent cause, and the patient 
is told by some piiysician or friend to abandon eye-treatment 
because of this relapse. Now, the cause of tliis relapse may 
be a misplaced or decentered glass; some latent heterophoria 
uncorrected; spasm of the accommodation (causing a -j- glass 
' to be a source of disturbance rather than of relief); possibly a 
bent spectacle-frame or some other condition that the oculist 
could easily rectify. 

The more ignorant the patient, the less likelihood of restora- 
tion to health by eye-treatraent,^-especially when serious errors 
of refraction complicate heterophoria. Even some otherwise 
intelligent physicians seem to expect that a patient once restored 
to health by the relief of eye-strain must remain so indefinitely, 
irrespective of whether they eat or drink imprudently, whether 
they wear their glasses or not, whether their frames are wide, 
narrow, or bent, or whether they use their eyes under favor- 
able or unfavorable conditions. Such critics might, with equal 
justice, deny the cure of a victim to typical malaria until he 
had lived for years after recovery in a malarial region without 
dnigs and witliout a return of his former condition. 

Case I. — Mr. B., aged 26 years; machinist; married. 
Patient was referred to me by Dr. E. W. Hedges, of Plainfield, 
N. J., on July 30, 1S92. 

Famih/ Hiatori/ : No hereditary tendencies to nervous 
troubles. Motlier has headaches. One uncle had phthisis. 

Hiatori/ of the Cose: Was perfectly well up to tiie age of 
24. Had an attack of petit mal with "spitting of blood." Had 
five attacks during the next twelve montlis. They then began 
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to be frequent, and within the next year six or seven attacks ■ 
tliiily were liable to occur. Bromides were begun two months 
ago and have given Httle or no relief. From two to ten attacks 
daily now occur. The patient says that he "does not fall iu ' 
these attacks, but twitches some and becomes stiff." lie is 
only momentarily unconscious and often can talk. His eyes 
feel very queer during the attack, tiie pupils dilate, and the 
conjunctiva is often inflamed arter the attack. 

This patient had a number of attacks in my office ; so that 
botli my assistant (Dr. W. It. Brougbton) and myself bad ample 
opportunity to observe and record the clinical features of several ■ 
of these seizures. Once, wliile walking from my reception-room 
to my consultation -room, he suddenly stopjied; his face became i 
slightly livid, with a fixed stare; his bead was twisted to one , 
side ; bis fingers and arms worked convulsively ; saliva drooled 
from bis mouth ; he muttered incoherently as the attack was , 
passing off; and he urinated in bis trousers. He was perfectly 
unconscious for a period of about ten seconds. While some of 
his attacks were somewhat lighter than this, he almost always \ 
minated in his clothing. 

Patient does not smoke, nor drink anything but beer with ] 
his meals. Has never had any venereal disease. He sleeps 
well and has a good appetite, Has no marked tendency toward j 
constipation of tlie bowels. No liistory of an exciting cause ' 
for tlie seizures can be elicited. Urine normal, 

Eye-de/ecta: At the first examination an apparent sHglit 
hypermetropic astigmatism, but under atropine a lafeni liypm-- 
metropia of only J diopter. Apparent esophorift of 1° at first 
visit, but witliin a few weeks 8° of esopboria disclosed itself, 
with a marked outward jump when tlie exclusion-test was 
employed. With the Maddox cylinder-test: Esopboria of 10°; 
adduction, 33° ; abduction, 2° ; sursumduction, right, 2° ; left, 
2**; no hyperphoria. This patient, on cessation of bromides, 
had thirty-nine attacks during first week and sixty-seven attacks 
during second week. During part of this time he was wearing 
prismatic glasses for tlie purpose of developing the latent 
esopboria that disclosed itself with great rapidity, 

Ti'eafmeiit and ResnHa: Three graduated tenotomies have 
been performed upon this patient for the relief of his esopboria. 
as it disclosed itself from time to time. From the fii-st oiwration 
the attacks became less frequent and the patient greatly improved 
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In his general buoyancy of spirits. The last record of any eye- 
tests of this patient was made on Apiil 15, 1893. He liad been 
entirely free from any attacks for tliirteen weeks. His adduc- 
tion was 33° ; abduction, 1° ; sursumduction, right, 2° -)- ; left, 
2° + ; no hyperphoria; esophoria, 0,75°. 

A letter from him, dated Octoher 6, 1894, makes no men- 
tion of any attack up to tliat date, — a period of over ten months 
viitJiout eeizures, and wUh a total cessation from all drugs. A 
subsequent letter, dated November 19, 1893, says: "With the 
greatest of pleasure 1 can say that I )iave not, since you saw 
me last, had any attacks or even the sHglitest symptom of any." 

This patient has himself reported frequently to Dr, E. W. 
Hedges, of Plaintield, N. J. Concerning; him, Dr. Hedges 
writes me as follows : — 

July 7, 1896. 

Drab Dr. Ranney; Replying to your letter of July 6tb, in which you 
make inquiry as to the present coodition of Mr. B. and Mrs. G.,' botli of whose 
eyes you operated on fur the cure of epilepsy, I can only rogiort fully in regard 

Mr. B. lias been perfectly well ever aince. He works ever]' diiy iiud baa 
not had a single conTUlaion nor rtuythiag like one siuce you discharged hiui. 

Mrs. G. moved to BuSiklo ubout two yeiirs ago, since which time I have 
beard uotUing as lo her condition. Just previous to leiiving she called upon me 
and declared that she was a differeut woin:\n, mentally aud pliysically, siuce the 
operation; that it seemed lu herns though she had bcca living in a drenm for 
years past. She hud gained ubout thirty pouuda iu weight, as 1 remember it, aud 
certainly looked younger aud better than I had ever seen ber. At tbat lime there 
liad been no return whatever of the epilei^sy. 

1 watched these two cases for years, and saw them grow steadily worse 
under various forms of treatment, both dieletic and medicinal, and I am couvinced 
beyond doubt that at least some cases of epilepsy can be cured by proper opera- 
tions done upon the eyes. I am yours trulv, 

Ellis W. Hkdgkb. 



My critics may say tliat this case is one of petit mal, 
wliich is true ! But is not petit mal regarded, by most standard 
authors on nervous diseases, as not only a type of "genuine" 
epilepsy, but also as one of tlie most intractable types of epilepsy? 
Dr. M. Allen Starr says, on page 273 of his work^: "The treat- 
meat of petit mal is less satisfactory than tliat of grand mal. 
The only remedy of any service is nitroglycerin." In spite. 
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therefore, of the unmistakable character of these attacks and 
the failure to employ nitroglycerin as a curative agent, this 
patient made a quick and permanent recovery after the correc- 
tion by me of his eye-strain. The evidence is overwhelming! 
The letter of the patient (1894) has been given; the written 
testimony of the doctor and my own records are also published 
here. Prior to mv treatment the records show that from two to 
ten attacks occurred daily. This patient had so slight a refract- 
ive error (see table) that no glasses were prescribed. 

Case II. — Mr. F., aged 27 years ; single ; accountant. 
Patient was referred to me by Dr. J. B. Bissell, of New York, 
on September 2, 1892. 

Family History : All mother's family died of phthisis ex- 
cept one. All maternal relatives have headaches and are very 
nervous. 

History of the Case : Patient has always been exemplary 
in his habits, — neither smokes nor drinks and goes to bed at 
regular hours. Until the age of 12 years the patient was appar- 
ently well and strong. During that year he fell from the w ood- 
shed on to the ice and had a haemorrhage of nearly a quart from 
the lungs. An epileptic convulsion followed. At intervals, for 
a long time, during the night he would have peculiar attacks 
associated with a peculiarly hard breathing and slight tremor. 
He has alwavs been a victim to headache. These at times were 
terribly severe. 

From the date of his first convulsion (fifteen years ago) this 
patient was placed upon the bromide treatment, which he has 
kept up ever since with varying doses. He has taken chiefly a 
combination of bromide of sodium and ammonium. He has 
been a chronic dyspeptic for years. No evidence of depression 
or injury to the skull exists. In spite of bromides, severe ei)i- 
leptic seizures would occasionally occur. During the first seven 
months of 1892 patient had four epileptic seizures at intervals 
of about two months apart. 

He consulted Prof. E. G. Janeway, of New York, in the 
summer of 1892, who advised him "to see an oculist and con- 
tinue his bromides." Weak myopic cylinders were then pre- 
scribed by Dr. St. John, of Hartford, Conn., which he has w^orn 
constantly for the past few months. His dyspeptic troubles 
seemed to be much lessened by the use of glasses, but an 



THE EYE-TBEATMKNT OF EPILEPTICS. 197 

epileptic attack followed in about five weeks in spite of his 
bromides. 

Eye-ilefecfS : Under atropine this patient disclosed the fol- 
lowing refractive condition : O. D. V., Jg, with -f O-SO"^ (axis, 
90°); O. S. v., IS. with — O.oO'^ — 6.5(F (axis, ISO"). He 
also showed left liyperphoria, 1°; esophoria, 2°; adduction, 
11°; abduction, 5° — ; sursunidnction, right, 2° +; left, 3°. 

On the following day the eifect of esophorial prisms was 
tried upon this patient. He sliowed within three hours uncon- 
querable homonymous diplopia (with a red glass) and 6° of 
esophoria. Abduction, 0, 

Treatmeul itnd Eesulfs : Graduated tenotomies were per- 
formed upon both interni within a space of two weeks, after 
which he showed left hyperphoria, 0.5° ; esophoria, 0.75° ; 
adduction, 21° ; abduction, 7° ; sursumdnction. riglit, 2° ; 
left, 3°. 

Six weeks afterward he reported that his digestion was very 
much improved, that he had had no attacks for six weeks and 
taken no bromide for four weeks. He was wearing constantly 
a full correction for his refraction. Later on an investigation 
of his hyperphoria disclosed 4° of latent left hyperphoria and 
a 3*" prism was incorporated in his glass. At this time he 
showed: Eso])horia, 0.5°; adduction, 18°; abduction, 5° +; 
sursumdnction, right, ; left, 6°. 

AVhen four months liad passed without an attack, the pa- 
tient again visited my office. He reported that all evidence of 
chronic dyspepsia had absolutely disappeared and that he no 
longer had any distress in his head. If his glasses are removed 
he has unconquerable vertical diplopia. During all this period 
he had used his eyes for book-keeping throughout the entire 
day. His eye-tests showed: Left hyperphoria, 4,5° ; esophoria, 
0.5°; adduction, 17°; abduction, 5° +; sursumduction, right, 
; left, 8° — . The right inferior rectus was now oi>erated upon 
for the correction of the hyperphoria. After this oi>eration the 
patient showed : Left hyperphoria, 0.5° ; cso|tlioria, 0.5°. Three 
days later there were : Adduction, 23° ; abduction, 5° 4^ ; sur- 
sumduction, right, 3° — ; left, 3° — ; left hyperphoria, 0.25°; 
esophoria, 0.5°. 

A letter, dated March 13, 1893, says: "Saturday will be 
seven montha since the last attack, and I am feeling simply 
immense." 
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On April 17, 1893, the following mnscular tests were ve- 
coi'decl: Vision S§ in each eye with the glasses prescribed; no 
vertical or lateral muscular defect; adduction. 32°; abduction, 
7" +; sursumduction, right, 2° ; left, 2° +. Since the last note 
the patient reports that on July 23, 1893, he had a very slight 
seizure on going to bed, — the first and only one he has had , 
since coming under my care. 

It is important for the reader to note that an unfavorabltr^ 
prognosis regarding marked amelioration or cure had been givenjl 
this patient by Prof. E. G. Janeway early in 1892, who referre<in 
him to an oculist and advised tiie continuance of bromides. Ha.9 
was then having typical attacks of grand mal on an average ofM 
one every eight weeks, in spite of the bromides. A letter ] 
ceived from the patient (October 17, 1896), in answer to one ou 
inquiry from me, states that eigiit attacks liave occurred in fiv( 
years. This is about one-quarter of liis average when undeC^ 
bromides. He also says; "My healtli since March 7, 1896,-J 
has never been better, and, in fact, couldn't be better." 

I regard this case as one of practical cure, altliough occi 
sional epileptic seizures liave occurred. The patient is no longi 
afflicted with the severe dyspeptic troubles that persisted until I ' 
treated him, and his physical and mental condition to-day makes 
a marked contrast with that whicli existed when he was a victim 
to bromides. Unfortunately, tlie results in this case, that might 
otherwise have been expected, have been delayed by his occu-i 
pation. He has to work, of late, long hours as a book-keeper, J 
and to wear over one eye a liypermetropic cylinder and over the 
other eye a combhiation of a myopic glass and a myopic cylinder. 
He has also l)een obliged to use his eyes almost immediately 
after each operative step, and systematic out-of-door exercise is 
often rendered impossible by his business. He lias once passed 
eight months witliont a seizure; again, nine months; and, again, 
eleven months. I feel personally convinced that he would re- 
main entirely free from attacks if lie lived out-of-doors and had 
an occupation in which he did not have to use his eyes. He is 
a strong, hearty eater, and needs systematic exercise to keep 
him in good physical shape. 

Case HI. — Master G., aged 10 years. Relened to me by 
Dr. A. D. Stewart, of Port Byron, N. Y., on May 5, 1893. 

F<i mil ij History : The father came with the boy and was 
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'a picture of robust health. No epilepsy had appeared in his 
ancestry. 

Hletory of the Case : This boy came to my office accompa- 
nied by his father and Dr. Stewart, who led him along by the 
hand as he would a child of much younger years. He had a 
peculiar vacant, serai-idiotic expression that strongly indicated 
his enfeebled mental condition. He had one of those peculiar 
heads that was nearly spherical, with eyes set wide apart, a 
small nose, and mouth half-o]>en. He was singularly sluggish 
both in his mind and in his movements, and was justly regarded 
by the doctor and by his parent as partially idiotic. His father 
was a farmer, and the boy had been brought up on the farm. 

The clinical history, as well as the family history, was crude 
and imperfect. The boy had had innumerable epileptic tits, 
which nothing had seemed to relieve. On his way from Elmira, 
N. Y., to New York City he had had sevei-nl ntUtcks on the train, 
and had sat throughout the trip without hardly moving from 
his seat, except when in convulsion. He evinced no interest in 
any of his surroundings, did not look out of the window at 
the landscape, and in all other ways manifested his defective 
mental condition. 

Eye-defects : A casual glance at the patient showed tliat he 
had an approach to double convergent strabismus. Vision, |§ 
m each eye before atropine was instilled. Under homatropiue 
a latent hypermetropia of -j- 1.7a diopters. On exclusion of 
either eye a marked jump outward confirmed the existence of 
esophoria of a high degree. All attempts to get accurate mus- 
cular tests proved futile, as the patient suppressed images in 
apite of all my efforts to make him show his ocular maladjust- 
ment. As nearly as I could find, 10° of manifest esophoria, at 
least, existed. 

A free graduated feiiolomy was performed upon Imth interni 
on the same day, with the effect of causing a remarkable change 
in the looks of the boy's eyes. A full correction of the hyper- 
metropia (-}• 1.75*) was ordered for constant wear, in strong 
spectacle-frames, and an atropine solution ordered lor instillation 
into the eyes. On the following day I succeeded in getting the 
following tests with fair accuracy, the suppression of images 
having been partially overcome: Esophoria, 5°; left liyper- 
phoria, 1* ; abduction, 6° +. No jump on exclusion of either eye. 

Tlie father and Ur. Stewart reported that, on the day of the 



200 



ETE-STBAIM IK UEALTQ AND DISEASE. 



o|K-T«ti'jri« (within two liours following them), the boy had 
iimnsed hiniftclf all the afternoon counting pennies and jtlaying 
with niurhlfs; that a remarkable change seemed to take place 
almrMt immediately in hi» mental apathy ; and that he had not 
Becmed n» bright in many months. AVithin the next few days 
the l>oy'» mental condition changed still more wonderfully for 
tlic better. He would enter my office with a laughing face; 
walk up to me, and sliake hands without being told to do so; 
would talk to me about things he had seen ; and showed the 
Ki'eatest interest concerning various instruments, etc., in 
office. He had no convulsions for several consecutive days. 

Ah 1 felt sure that (witli the disap|>earance of atropine) 
Ntrong Kphurieal glasses would be apt to cause the boy serious 
discomfort, and as no immediate prospect for further ojierative 
work Hi'crnud probable, I advised Dr. Stewart to take the boy 
liome and to keep up instillation of atropine in the eyes at * 
torvals, wlicnever tlie glasses caused the boy any discorofoi 
I also gave him a letter to nn oculist near by in order that 
specialist miglit make tests of the boy's eyes from time to til 
and inform me of his progress. 

Oil the journey home, a report states, "the boy was 
frolicsome and inquisitive on tlie train that lie required constai 
supervision and cave," The contrast wns so great with liis d< 
mennor during his trip to New York as to excite the greati 
Burprine. No cnnvulsions occurred during tlie trip. A mi 
imtiietic scene occun-ed at tlie depot on the arrival of this bo' 
his mother beeoming hysterical over what slie termed " In 
resurrection to health mid mind." 

The following letter was received on August 14, 1893, froi 
the oculist to whom he was referred by me: — 

llKAii Uii. IUnnkv : Yuu will be k]hA to licnr iIibI rour patieol. R. O,. 
of I'lirt Bynm, An* had no rtturn vf hi* tpiltptie attack* so far. His faiUer report* 
hill) niucli IcM restless niii] belter tempered. Al Ihe end of June, after tlie 
Mtrupla for a week, I ruiiniil B 50 U. or liyiwrmetropia. and coneequcDtlj tnci 
tli« HtroiiKili «r hti icImmcb 10 + 3.29 D, With tlie»e UU V. = | ; there is esapb< 
uf 9^ or 9^. cpi'taitily not moro. and abduction of 8°. The boj keep* his mi 
open a px<il di-al of the time, nod I think |>n$siblf tins and hi« decidedly "we»k' 
axpntslon \a\j b» du«< to post-nasnl atlenoids. I propose lu h»Tc this point 
wUlvilwheD he eome» to mo next, ithich will be at the end ot September. In the 
luwtDllmo therv is no question ks <ii the grcnl improTement in tiis coadttion 
folluvrius iimue<.Iiaielr on the correction of his refraction anil slrabisiuiu. 
I am roura rerjr aincerclj. 

F. W. HaUOw. 
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During a peisoiitil interview with Ur. Stewart (October, 
1893) lie said tliat the boy was working steadily on liis father's 
farm, — a source of income, instead of a constant cave, as for- 
merly. He also said that the father was very negligent in 
carrying out the instructions to have Iiis boy wear tlie glasses 
conslautly and have his eyes watched regularly, apparently 
being too ignorant to realize the importance of tlie matter, the 
gravity of tlie case, or the difficulties encountered in the treat- 
ment of epilepsy even under tlie most favorable auspices. As 
iar as Dr. Stewart then knew, no epileptic seizures had occurred, 
but he expressed a fear that the negligence of the jmreiits might 
create furtiier seizures. 

Late in 1896 I investigated tlie progress of this case and 
found that iiis parents had totally disregarded my instructions 
about keeping the glasses prescribed by me upon the boy ; and, 
in spite of protests from Dr. Stewart and the oculist to whom I 
referred them, they allowed him to relapse into epileptic idiocy. 

I quote the following letter from Dr. Stewart, written in 
answer to my letter of inquiry about this patient: — 

PoBT Btbon, N. Y,, July 0, 1890, 

Dear Dr. Rakmei: Youi-a of llie 7t1i iast., nskiiig nlinut Ihe cundition 
of B. O., is receirud. WLen I Inst saw hiui, b few nioDllis ngii, he wns liriving 
fits worse tlmn ever, tind n-na fnal beiroiiiing Ediotic. 

I received, ftl)out a week ago, a Teller fnim Ur. . desiring informti- 

th>n regarding llie results of jmir ti'enlmeiit o( ilie case. 

I gave Lim a full history of tlie cnae, laying partiL-iilar streas upoii tlie 
remnrkHble clmnge in the boy after llie operations niid [be ust> of glii^aes i the 
entire freedom friiin airasuiii for aix weeks ; in fact, his generiil Juiproremeiit until 
te lost liis glujses in llie river. 

I told liini of the pnrents' I'eriisul to return for further tri-nlmeul, niid added 
tlist I had not llie least doubt that the boy would have been cured hud he coii- 
tioDed under your care. 

With kind regards, I remain, reipectftilly yours, 

A. D. Stewakt. 

The report of this remarkable case has been given quite 
fully by ma, and my only regret is that I cannot add this case 
to my reported cures, as I had every reason to hope I could do, 
under furtiier inspection and treatment. 

This case illustrates the extreme difficulties that are met 
when ignorant |)eop]e undertake a class of scientific work that 
requires time, patience, and skill to get satisfactory results. 
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This case was, at best, a desperate one; yet in six week) 
more bad been accomiilislied than even tbe physician or fi 
had reason to hope would ever be done. 

In spite of this, the parents expected that the fits aoM 
idiocy woiikl cease immediately, and they refused to take ang 
further steps or to follow instructions regarding even the v 
of glasses, after the first fit occurred. 

Case IV. — Mr. H., aged 43 years; merchant. Patiei 
began to have severe epileptic fits when 17 years of age. 
masturbated when a boy, and had been addicted in later yei 
to excessive vcnery. 

Fiimihf Histoyy : One brother is a confirmed dipsomaniac • 
the father died of paralysis; one sister is a victim to sick head 
aches ; no phtliisis has existed in tbe family, so far as could be 
ascertained. 

Uis/ory of the Case: The epileptic seizures of this pati^ 
varied in frequency from two or tliree a iveek to one in thre^l 
months. He c-ame under my care in 1871 (when 28 years old), 
and was treated by me for many years witli enoi-mous doses of 
tlie bromides of potassium and sodium. Tliese salts reduced _ 
tlie attacks to about ibur a year. Stopping the bromides iuviu 
riably increased the freqnency of the attacks. Subsequently h 
spent a small fortune in inidergoing various forms of treatmenSj 
(dietetic, electrical, and medicinal) without any beneficial effects 
upon his epileptic seizures. 

Eye-ilefecta : In January, 1886, his eyes were examined 
after his return from an exteiided residence in the South. He 
showed, under atropine, a latent hypermetropia of 2.50 D,, and 
also a manifest esophoria of 4°. Subsequently several degrees 
of latent esophoria also became manifest. Abduction, 4°; ad- 
duction, 30°. 

Treatment and Reaults : Partial tenotomies were performed 
upon both interni, and hypermetropic glasses (2.50 D.) were 
given him. Since the first operation (January. 1886) be has 
taken no bromides and has not had a convulsion. He has 
twice been at "death's door" with fevers, but he has shown at 
no time any epileptic tendencies. I have had an opportunity 
of examhiing the eyes of this patient within the past month. 
At the last test he showed an abduction of 8°, with fg vision 
in each eye, and an adduction of 45°. He was wearing his 
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glasses constantly when I last saw him (about two weeks since), 
and had been perfectly well for some eleven years. He said 
tliat he considered his epilepsy a thing of the past. 

I would state that the attacka of this patient were typical 
graiid-mal seizures, with lividity, complete unconsciousness, 
frothing, biting of tongue, and severe convulsions. He once 
worked himself under a sofa while in a fit. He has been car- 
ried out of a theater while in convulsions. Between the attacks 
he was perfectly well, and was regarded as one of the brightest 
speculators on the street. This was originally one of the most 
hopeless of chronic cases of epilepsy, and a complete and per- 
manent cure was more than any one woidd have been justified 
in ex|jecting, at the beginning of eye-treatment. 

it demonstrates most conclusively, to my mind, the fact 
that chronic epilepsy does not necessarily indicate any organic 
changes in the nerve-centers. 

Case V. — Mr. H., aged 24 years; single; manufacturer. 
Referred to me by Dr. E. L. Melius, of Worcester, Mass., on 
March 18, 1890. 

Family History : Father has a nervous temperament; 
mother has gout severely and defective eyes; pateraal gmnd- 
father died of bowel-trouble; paternal grandmother died sud- 
denly from some unknown cause ; all paternal uncles and 
aunts, seven in number, lived to be from 75 to 90 years of age ; 
maternal grandmother died of phthisis and insanity (alter child- 
birth), and was nineteen years in an asylum ; one of her sisters 
died of phthisis; one maternal aunt died of phthisis at 16 years 
of age ; maternal grandfather had gout terribly, drank heavily, 
and died of paralysis. 

Eye-defects : This patient showed an enormous amount 
of unilateral astigmatism in addition to marked heterophoria. 
Right eye, -f 0.50"= (axis, 90°); left eye, + 4.00= (axis, 180°) 
3 — 1.00" (axis, 90"); esophorin., 11°; adduction, 35°; ab- 
duction, 3° ; right sursumduction, 4° ; left sursumduction, 4^. 

Historij of the Case : Patient was pcrlectly healthy until 
he went to Exeter to fit for college. While in Exeter he had 
Beveral epileptic seizures. He had no special aura, but usually 
bit his tongue. Had masturbated before his attacks, but has 
not since. He then entered Harvard and stayed a year. He 
had, he thinks, four attacks during that year, during which he 
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took no medicine. He left Harvard in June, 1885, and in Se|> 
tember, 1885, he went into the draughting^-rooms of his fathe^;^ 
factory. For eighteen months he took no medicine, aud in tha) 
time liad several attacks. 

AVhile in Cuba in 1887 he had a very severe attack an 
began taking bromides. Withiii two months, while in Mexia 
he had two serious attacks, cutting his chin badly in one am 
knocking out a front tooth in another. He then came to Nei(j 
York and consulted an eminent neurologist, who increased 
bromides and put him on restricted diet. He liad only 
severe att-nck and one of petit mal during tlie next year, but 1 
mental condition became seriously impnired, 

Wheii lie came to me Iiis whole appearance and manneai 
sliowed markedly the poisonous effects of the bromides. Hi| 
face was covered with acne. His mental condition was s* 
that an interested conversation was almost impossible. In fac 
it had become so alarming that his father, with tears in his eyei 
said : " Althougii he is my only son, I would rather see hid 
dead than in his present condition." 

Treatment untl ResuUa : AH bromides were at once stoppi 
A full correction of his astigmatism was given for coustain 
wear, and graduated tenotomies were performed on both itf 
ternal recti for tlie relief of his esoplioria. During the first siia 
months of treatment, while his glasses were being changed an^ 
operations performed, he had five attacks, — four very light ones 
and one medium attack. All of these occurred after excessive 
indulgence in rich and indigestible food late at night, and ( 
after indulging in too much alcohol. During the neit tweii1\ 
months he had tio attack of ant/ kbul. He had been activeF 
engaged in business and has gained twenty pounds in v 
He had regained perfectly his mental condition, traveled witi 
out an attendant, maintained a yacht, and was considere 
perfectly well by bis parents and pliysician. Since June, 
patient !ias had no attack, — a period of three years with c 
one slight seizure. He has lately married, and has gained c 
twenty pounds in weight since he has abandoned bromide! 
His last tests showed the following conditions: Is wearhig f ' 
correction for refractive errors; O. D. V.^S^; O. S. V.^^-J 
adduction, 38°; abduction, 6°; snrsumduction, right, 4° 
left, 4° + ; cxophoria, 0.75° ; left hyperphoria, 0.75°. 

The character of tlie attacks of tliis patient cannot \ 
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questioned. He had cut his head badly in one fit and in another 
had knocked out a tooth. His father described his attacks, 
wlien he brouglit him to my office, as " frightful to witness"; 
and he ^ve in detail all the symptoms of grand-mal seizures. 
His heredity was a bad one. He had been for some time under 
the care of a leading neurologist of New York City, who had 
given a very unfavorable prognosis, and had steadily increased 
the doses of bromides until the mental condition of tlie patient 
was deplomble. He was not alloived to go about without an 
attendant when I first saw liim. 

I quote a letter from tiiis patient, in answer to my inquiries, 
as follows : — 

July 24, 1808. 

Mv DKAR nn. Rasney: I li«ve ymir luittr of .Tiily SStl. In reply, I 
(Tould Biiy tliat I bave linil no recurrence of iny olil uoutjle since April, 1803 
Sincerely your*. 



Dr. E. L. MeHus, wlio sent tliis patient to me, hitely re- 
turned from a two years' tour of Eiirojie — wliich he has devoted, 
I understand, cluefiy to the study of ophthalmology, because 
his interest in this case and tlie treatment of liis own eyes by 
me awakened him to tlie importance of this field. I have been 
unable, as yet, to get a written reply to my letters to him re- 

farding this case, as I have not ascertained his present address, 
regard this case as one of practical, if not absolute, cure from 
most unfavorable beginning. The isolated seizures that he 
has had (three in nearly six years) have all been due to a marked 
gastric upset, — from gross imprudences' in eating, drinking, etc., 
eombined witli or due to some maludjustment of his glasses. 

He is to-day in charge of one of the largest manufacturing 
industries in New England ; nearly two years have passed since 
any sign of epilepsy has apjieared ; and, prior to the last attack, 
only one very slight seizure occurred in three yeare. He has 
married, and is far above tiie average man in intellect to-day. 
This patient is wearing an extremely strong and complicated 
glass over one eye, and ttie slightest bending of his spectacle- 
Frame alone might cause, and I think has caused, at least one 
epileptic seizure, althougli he had done other things to upset 
his stomach. If this case only were alt that I had to report, I 
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should feel that the claim that eye*stiaiii must be accepted as a 
cause of " genuine " epilepsy was established. It is a practical 
cure from a most unpropitious begiuuing. I could quote from 
a number of letters written by others regarding this patient, — 
many expressions of amazement and delight over tlie wonderful 
change that had followed the eye-treatment. His immediate 
family and friends regard him as cured. His eye-tests are ap- 
parently normal, and his attention lias been so frequently called 
to the imjiortance of keeping liis spectacle-fmraes in their proper 
relationship to the eyes tliat a marked displacement of his strong 
cylindrical glass is not likely to occur iu the future. 

Case VI. — Mr. S., aged 19 vears. First seen by me on 
November 27, 18«8. 

Family/ ffistori/ : Mother has frequent and severe sick 
headaches, and her sister is a martyr to them also. The brother 
and sister of the patient have headaches. The paternal heredity 
could not be accurately given by the mother, who brought the 
hoy to me for treatment. No phthisical tendencies had ever 
manifested themselves in any of the patient's ancestry, as far as 
known. Every known relative on the maternal side suffers 
from headache. The mother had very marked esophoria. She 
was treated by graduated tenotomies in my office with very great 
benefit. The cure of her headaches resulted. They had made 
her life a burden for years. 

History of the Citse: The patient is a tall, finely developed 
young man of 5 feet 10 inches, weighing about 1 50 pounds, 
and with a good color. His mother gave the following facts; 
Up to the 14th year of age the patient was in perfect health. 
Hp then had liis first epileptic seizure, following upon an attack 
of so-called "congestion of his brain," for which no cause coidd 
be found except a fall while skating. He was then at school iu 
Paris, Within the next 3ear, in spite of bromides, he had three 
" fainting attacks." lasting an hour each. He was then removed 
to a school in England, and had a number of severe epileptic 
seizures in spite of large doses of bromides. In August, 188T, 
he was sent to America and placed in a select school, where he 
could be carefully watched over and his habits of life regulated. 
He had taken every day for the previous year not less than 60 
grains of potassium bromide and 15 grains of sodium bromide, 
and at times much larger doses. 
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During the year pvior to Lis visit to my office tiie seizures 
had become more frequent and extremely violent, — so violent 
that three men could not restrain the patient, ayid « room had 
been padded with matti-esses ajtd efpeciaVy kept for the proiec- 
tioii of the patient when thus seized. Into this room lie would 
be ]>!aced and allowed to thrash about, until attack after attack 
would prostrate the patient. AH medical treatment seemed of 
no avail, and the father was asked to remove the boy from the 
school. Medical advice was then taken, and it ivas deemed 
advisable to commit the patient to an insane-asylum as an 
incurable and uncontrollable case of dangerous epileptic seiz- 
ures. 

At the earnest solicitation of friends tlie parents were 
urged to make a trial of the eye-treatment, iu the hope that it 
might possibly avert so horrible a fate for the boy, even if it did 
not markedly affect the frequency of the fits. 

As the absolute cessation of the use of bromides was in- 
sisted upon by myself, from the date of the first visit, the boy 
was, with some reluctance, admitted, at my solicitation, to a 
private hospital, so that he could come to my office with an 
attendant and be protected from injury if the fits became very 
frequent or severe. A record kept by the i)rincipal of the scliool 
showed that fits had occurred during thirty-four days, in the 
twelve months that preceded my care ol the boy, in spite oi' 
extreme doses of bromide salts and chloral, at intervals, in 
addition to his regular daily doses. 

Ej/e-de/ecls : On the ITth of November, 1888, the patient 
showed normal vision in both eyes; adduction, 51"; abduction, 
5° — ; right sursumduction, 2° — ; left sursumduction, 2° — ; 
esophoria, 2° ; left hyperphoria, 1°. In accommodation patient 
showed esophoria of 10°. 

November 18th. Under atropine patient showed: Latent 
hy per metro pia, i diopter ; esophoria, 2° ; left hyperphoria, 0.5°. 

Treatme7it and Results: The patient caiTied his head, as 
his mother said he always had done, very markedly to the left 
side (justifying a suspicion that right hyperphoria actually ex- 
isted), and his esoplioria was very palpable to a careful observer. 
Later on my suspicion of an existing right hy[jerphoria became 
confirmed by most positive tests. Here, then, was a boy who 
showed, at the onset, almost perfectly constructed eyes, with 
only a slight tendency inward (apparently) and a suspicion of 
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hjiierphoria, yet he was having terrific epileptic seizures that 
were uncoiitrollable by drugs. His power of abduction was 
low, however, and prisms of 1°, base out, were placed for twenty- 
four hours over each eye. At the third visit, on tlie foUo\ving 
day, he showed esophoria of 1° ; adduction, 71° ; ahductiou, 3° ; 
and the prisms were increased to 4°. In three days more he 
showed esophoria of 10°, with unconquerable double images. ■ 
Adduction, 68°, and abduction, 2°. The tendon of the right] 
internal rectus muscle was freely relaxed by a gmduated tenot* 
oniy. This improved his deviating tendency inward, but some] 
esophoria still disclosed itself, llesult : Esophoria, 2° ; abdui 
tion, 1° ; left hyperphoria, 0.25°. Subsequently a 2* esophoria] 
l)rism was given the patient for constant wear, He disclosed a&4 
once 6° of esophoria, and his abduction fell to i° ; adduction,] 
73°. 

On December 24th the opposite internal rectus was like- 
wise operated upon, and liis esoplioria was apparently totally 
correctetl for some time after the operation, his adduction being 
normal (8°). On December 27, 1888 (ten days after the cessa- 
tion of bromides), the patient had a fainting attack in my office 
without tremor, but with a total loss of consciousness for some 
ten minutes. Tlie habit of carrying the liead toward the left 
shoulder had been persistent up to this time. .\.n examination 
of tlie eyes disclosed a right Jiyperphona (as was originally sus- 
pected) of quite a liigh degree. 

From tliis date until February 12, 1889, patient was treated 
for hyperphoria by prismatic glasses, and no return of epileptic 
seizures had occurred. At this date the patient showed: Eso- 
phoria, ; right hyperphoria, 2° ; adduction, 73° ; abduction, 
6°; riglit sursumduction, 4° +; left sursumduction, 0. I then 
determined upon a third o])eration, and let out the right superior 
rectus as far as I deemed it wise to do so, although I apparently 
failed to correct his right hyperphoria by so doing. Siesults of 
operation : Esophoria, ; left hyperphoria, 0.5° ; right sursum- 
duction, 3° — ; left sursumduction, 2°+. Prismatic glasses, 
for a remaining tendency toward a right hyperphoria that soon 
disclosed itself, were again resorted to as a step toward correction 
of the existing eye-strain. The boy then returned to his former 
school. On July 1st, when the hoy had j'ussed over seven mcmtla 
without an epileptic seizure, 1 received a letter from his mother,. 
from wliich I quote as follows: " I want to tell you how very i 
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grateful I feel for the great good you have done ray boy. It is 
really wonderful how he has improved in Itealth since he has 
been under your cave. He writes me that he has not had a 
single attack since I left New York. This seems almost a 
miracle, when one remembfrs liow the boy suflered before 
coming to you." 

By July 7, 1889, ocer nine months bad passed since an 
actual convulsion bad occurred, and nearly eight months since 
the *' fainting attack " in my office. He had been some time 
without prisms or any eye-treatment, when he imprudently used 
a lawn-mower violently on a very warm day for several hours. 
As a consequence, he was seized with one of bis " old-time 
attacks." having three severe convulsions and two light ones in 
the next forty-eight liours. They were accompanied by marked 
gastric disturbance and fever. On July 10, 1889, on visiting 
me, 1 found over 2" of right hyperphoria, for which I again 
operated upon the riglit superior rectus tendon. Tests after this 
Operation showed : No hyperphoria ; esophoria, 1° ; abduction, 
tP; sursumduction, right. 3°; left. 3° — . 

On October 14, 1889, the patient engaged in a cross- 
country run of several miles, after school exercises, and became 
greatly overheated. He was again seized with a severe con- 
Tiilsion, and had two light ones later in the day. He had again 
marked gastric disturbance. Fourteen weeks bad elapsed since 
the previous attack. An esopliorial prism of 2° was given 
him. 

\ On December "iG. 1889, the jiatient was again seen. He 
had experienced no return of attacks, was in excellent liealtb, 
ftnd had taken no medicine for thirteen months. He still shows 
1" of right hyperphoria ; esophoria of 2° ; adduction. 58° ; ab- 
duction. 7° — ; right sursumduction, 4°; left sursumduction, 
1° 4-- He is wearing prismatic glasses for 2* of esophoria. 

As operative work upon the eye-muscles had been done 
Bomewhat rapidly upon this patient, he was allowed to wear his 
esophorial prism, with instructions to visit the office at intervals 
of a few days, with the object of exercising the eye-muscles by 
ineans of prisms and improving their tone. Little change 
occurred. Tlie old tendency toward right hyperphoria has never 
%een disclosed, and gi-adually the right and left sursumduction 
have become equal. Some latent esophoria disclosed itself, how- 
ever, and the abduction showed a marked decrease. 



210 



EYE-STUAIN IN HEALTH AND DISEASE, 



On October 29, 1890, the patient sliowed t)ie following 
tests: Esoplioiia, 3°; left hyperphoria, 0.25°; adduction, 58** J 
abduction, 3°; suisumduction, right, 3° +; left, 3° — 
had been weaving a 2° esophorial prism. A gvaduattd tenotomy^ 
was performed on tlie right internal rectus. Result of o])era-a 
tiou: Esophoria, ; lij'perplioria, ; abduction, 8°. 

By April 3, 1892, this patient had passed over ten vionth 
withonl an epileptic seizure, cwd oidi/ one attack had occw/j-ai 
*')( nearly two years. He is wearing now a 2° esophorial prism. 

September 6, 1893. Patient reported at the office after an 
absence of several months. He i-eported that he had discarded 
the 2° esophorial prisms that had been ordered for constant 
wear, and had been without them for several days, during which 
time he had been occupied in a hot-house. He was seized with 
a convulsion that lasted some minutes. Tico years and thret 
months had elapsed since his last epileptic seizure. Tlie tests o 
his eyes showed : Adduction, 45° ; abduction, 5° + ; sursutn 
duction, right, 2° ; left, 2° ; esoplioria, 2° ; no hyperphoria ; j 
2° esophorial prism was ordered. 

November 12, 1893. Since the last note the patient hasi 
had no epileptic seizure. His esophorial prism has been itt 
creased to 4", as he has disclosed some latent esophoria. 
last tests showed : Adduction, 69° ; abduction, 3° ; sursumdu 
tion, right, 2° ; left, 2° ; esophoria, 5° ; no hyperphoria. Latei 
the remaining esophoria was removed by a graduated tenotom|f 1 
and Ids abduction carried to 8° +. 

This patient departed for the West about January, 1895, 
and lived in a very high altitude. Soon afterward he reported 
that a series of three attaciis had occurred after fainting from 
the pain caused by two enormous boils. Tliese attacks should 
not be awarded any clinical significance.^ He has had only 
this series of attacks in four years and six months. I attribute 
ttie relapse of his epileptic tendencies to living in a high alti- 
tude. Since his return to New York (nineteen months ago) he 
has never had a fit. 

I regard this case as one of practicral cure. Contrast the 
present condition of this patient with his past, when a room 
padded with mattresses was always kept ready for his confine- 
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meiit, and thirty-four days of almost coiitimious convulsions 
occurred in one year. Tliis patient was to have been com- 
mitted to an asyhim (as a hopeless and dangerous epileptic) on 
the swonr testimony of two medical men of repute had the 
parents not consented to try the eye-treatment at the solicitation 
of friends before takiof^f so sad a step. 

The "-genuine " character of the epileptic seizures of this 
patient has never yet been called into question ; yet, for the 
benefit of critics, it may be wise to state that all who have 
witnessed tlie attacks before I saw the patient concur in the 
description of a most horrible series of convulsions of extreme 
dumtion, with total unconsciousness, Uvidity of the face, froth- 
ing at the mouth, biting of the tongue, the epileptic cry, and 
a more or less prolonged stupor after each attack. Between 
these attacks he was as well as any (lerson drugged with bro- 
mides and chloral could be, His motlier had for years terrific 
and frequent attacks of typical sick headaclies. She was cured 
of them later by graduated tenotomies performed by me upon 
her interni. 

This patient comes into my office occasionally, and lias 
been seen by me within a week. He is perfectly well, and for 
nineteen months he has had no sign of any epilepsy. In fact, 
not counting the three fits that occurred while he lived in an 
extremely high altitude, he tias had no fits for over five years. 

Case VII. — Mr. S., aged 16 years ; student. 

Family History: Many cases of phthisis have occurred in 
matemal ancestry. All paternal ancestry are extremely nervous 
and excitable. The father is intemperate, .extremely irascible, 
and often difficult to control; at times he has been considered 
partly insane. He has very marked eye-defects. A brother of 
tlie patient was an epileptic, partially idiotic, and an inmate of 
a school for the feeble-minded until he died. 

History of the Case: First examination made on April 
6, 1889. Patient lias always suffered from an extremely weak 
stomach, and at intervals from peculiar attacks, supposed to 
be fainting attacks. 

Eye-defects: Under atropine 1.00 D. of hypermetropia was 
found. WInle testing his eye-muscles this jMitient complained 
of great distress in liis stomach, and was immediately seized 
with an epileptic attack in the office. He had had several such 
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attacks (at varying intervals) while at a preimratory school. 
the third visit he showed the following tests : Adduction, 3 
abduction, 3° ; suvsuraduction, right, 1° ; left, 2° ; esophoria, 
to 10° : left hyperplioria, 1° to y°. In accommodation 
showed an exoplioria of 4°, and + 1.00' glasses were ordere 
for reading. Eso])liorial prisms (1° each) were given for > 
stant wear. At subsequent interviews it was found- to be diffi- 
cult to complete the muscular tests on account of distress in his 
head and stomach. Ho showed, however, an esophoria that 
fluctuated from ii° to 15°; adduction, 38°; abduction, 2°; snr- 
sumduction, right, 3° ; left, 3°. Esophorial prisms (2° over eacli 
eye) were continued. 

Treatment mul Results: A graduated tenotomy was pel 
formed during November, 1889, on each internal rectus, and 
his prisms were removed. Six months after the last tenotomjl 
the patient showed: Adduction, '25°; abduction, 6°; sursuU 
duction, riglit, 2° : left, 2° ; no hyperphoria ; esophoria, to 5 
In an interview with his mother in 1893 she stated tliat her s 
had not had a single epileptic attack to her knowledge since tb| 
operations on his eyes over two years and a half ago. 

It should be noted by tlie reader that tliis patient had a 
heredity to epilepsy and insanity. One brotlier died of epileptic 
idiocy in an institution for the feeble-minded; the father liad 
dipsomania, and, at times, had been regarded as insane. Tiie 
fit that tliis patient had in niy office was a typical attack of 
grand mal. He was totally unconscious, livid, frottied at the 
mouth, was rigid for some seconds, twisted his liead to one side, 
then had clonic spasms of the limbs, and was drowsy after the 
fit passed off. He had to be held in a chair by my assistant 
and myself. He had, while at sctiool, seveml similar attacks t 
this one prior to being placed under my care. Originally hil 
attacks were milder and resembled a fainting-8[)ell. Not loi 
ago (during 1896) his motlier called to have me examine ai^ 
other member of the family. Slie reported that her son wa| 
and had been entirely I'ree from epileptic attacks. 

Case VI n. — Mr. O., aged 28 years; single; minister < 
the gosjx'i. Referred to nie bv Dr. M. A. H. Hart, of Miltoid 
N. H., on October 28, 1892. 

Family Historn : No epilepsy or iiUied diseases among hm 
ancestry. 
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History of the Case : The first paroxysm occurred while 
[the patient was a student at tlie Andover SeminaiT after a hard 
evening's woik at study, Altogettier four typical epileptic at- 
tacks have occurred in addition to one or tivo of petit mal. 
Three of these attacks have occurred during the past twelve 
. The last attack occurred while reading in a moving 
isseiiger-car. Patient had taken bromides regularly during the 
irevious year, and was sent to me by liis pliysician for the pur- 
,pose of determining whether any reflex causes existed for the 
attacks. The ^latient apjwared to be in good physical health and 
wore the foUoiying glasses, given to him by Dr, Lewis DJxoii, 
of Boston : O. D., — 2.50* 3 — 0.50'' (axis, 180°) ; O. S., + 0.50» 
Q + 1.00" (axis, 130°), No epileptic attack had ever occurred 
until these glasses were given for constant wear. 

Eye-defects: At the first examination tlie patient was found 
(o liave a crossed diplopia of 15°, with an apparent right hyper- 
phoria of 2°. His abduction was 17°. Under atropine the fol- 
lowing refractive condition was found: O. D. V., 5"-^^, made IJf hv 
^ 2.50* C — O-SO"^ (axis. 1 80*) ; O. S. V., |g — , made f ^ by + 
0.50' 3 + 0.50'^^ (axis, 115°). Witli tliis coiTection the crossed 
diplopia was unconquerable when a red glass was placed before 
either eye. Without the red glass the following muscular tests 
irere elicited: Adduction, 8°; abduction, 17"; sursumduction, 
pight, 6°; left, 4°; right hyperphoria, 2°; exophoria, 16°. 

Treatment and Eesrdts: With such extreme heterophoria, 
It was deemed wise to jierform a free graduated tenotomy at 
Mice upou the right external rectus. After tlie operation patient 
iisclosed: Exophoria, 6°; right hyperphoria, 3°; abduction, 
J2°. Subsequently a tenotomy for a right hyperphoria was 
^rformed, as the patient then disclosed 5° of right hyperplioria, 
with a sursumduction, right, of 8°; left, 1° +. Results after 
Ihis operation: Right hyperphoria, 1°; exophoria, 5.5°; ad- 
iuctioo, 23° ; abduction, 14°. It was decided later to operate 
dh the left external rectus. Results after this operation : Right 
byperphoria, 0.5° ; exophoria, 3' ; adduction, 27° ; abduction, 
W" ; sursumduction, right, 5° ; left, 4". In accommodation, eso- 
riphoria, 4°, with full refractive correction. Tlie patient now 
ahowed no dtjdopia, either vertical or lateral, with or without a 

glass. Within the subsequent week the jiatient showed : 

hyperphoria; exophoria, 1°; adduction, 27°; abduction, 

sursumduction, right, 5° ; left, 5°. 
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It was a great surprise to me and at the same time a source 
of much gratification that in so short a time (about one month) 
an approach to ocular equilibrium in this patient had apparently . 
been attained. It was, of course, possible and, perhaps, prob>'^ 
able that some latent heterophoria still existed, which mights 
require further investigation and correction ; but I deemed it ■ 
wise at this time to instruct the patient to desist as far as pos- 
sible from reading and study for a few months and to live an 
out-of-door life. I rbcognized the fact that up to the time when 
glasses were first given him by Dr. Dixon, of Boston, this {latient 
liad jvadicalli/ been a mojiociilar being, using his left eye cliiefly 
ahd discarding or suppressing the images in his myopic eye. 
As soon as his myopia was corrected in the right eye the patient 
unconsciously was forced to use tlie two eyes simultaneously, 
and his extreme heterophoria became an active factor in pro- 
ducing reflex nervous troubles. I was liopeful that after ortho- 
phoria was nearly established this patient might tolerate a full 
correction of iiis refraction ; but I suggested to the patient at 
the last interview that it might be well for him to discard liis 
distance glasses in case epileptic seizures should occur. I tried 
to impress upon him the gravity of his malady, the necessity of 
careful observation of the frequency of his attacks, the length ■ 
of time required for the complete solution of such cases as hisj 
own, and, above all, the importance of abstaining from bromides 
during the investigation of his ocular problems. I was greatly 
surprised, therefore, when I received a letter from this patient 
in November, 1893, in whicii lie stated that lie had abandone4a 
the eye-treatment and returned to bromides. 

Case IX. — Miss S,, aged 13 years. Referred to me by ] 
S. B. Casey, of Brooklyn, on May' 28, 1888. 

Family History : Mother is very nervous. One brother, 1 
aged lo years, is veiy defective mentally. One paternal aui^i'l 
died of phthisis. 

History of the Case: Patient developed epilepsy at the a 
of 10. Prior to that age she had noticed visual disturbances 
of a peculiar kind. As she expressed it, "everything seemed 
to move downward." She had been an unusually bright child 
up to the time of the epileptic attacks. For some months the 
attacks steadily increased in frequency until they averaged one 
a week. She was then put under bromides in various com- 
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binations. In spite of the bromides and the extraction of five 
teeth, she continued to have two attacks a montlt, the tw.o 
always following each other. 

In April, 1888, at my suggestion, the experiment of dis- 
continuing bromides for two weeks prior to tlie beginning of 
eye-treatment was contemplated, but within twenty-four hours 
a condition of continuous epilepsy developed, which seemed to 
threaten the life of the patient. It was found necessary at once 
to resume the bromides in large doses. A letter fvom tlie phy- 
sician, dated May 5, 1888, says: " I must say freely that I am 
unable to promise more in this case than to modify tlie frequency 
and severity of the attacks." 

Eye-iiefecU : On May 25, 1888, the patient showed; Right 
hyperphoria, 0.75° ; csophoria, 4° to 10°; adduction, 15° ; ab- 
duction, 3°; sursumduction, right, 2° -|- ; left, 2° — . Under 
atropine : O. U. V., W^<V. made SJf — by + 1.50" C + 0.75'^ 
(axis, 95°) : O. S. V.,' ^\. made' ig — by + 1-75' 3 + 0.75-^ 
'{axis, 115°). Subsequently a very large amount of latent 
muscular trouble was discovered. 

Treatment and Results : A full correction for her refmction 
Was ordered, atropine being instilled into the eyes whenever 
liliary spasm manifested itself. Within two weeks a graduated 
tenotomy was performed upon both internal recti and all bro- 
mides were discontinued. The eye-tests showed : No hyperpho- 
ria ; esophoria, to 3° ; adduction, 30°; abduction. 9° — ■; sur- 
Bumduction, right 3° + ; left, 2° +. No attacks for six days 
followed the cessation of bromides. All headaches stopped at 
once, and a marked drowsiness that accompanied the bromide 
treatment has entirely disappeared. 

July 22, 1888. The following report was made: "No 
attacks have occurred for the past three weeks; bromides have 
been withdrawn for six weeks." The eye-tests remain un- 
changed from last note. 

September 4, 1888. The spherical strength of the distance 
glass was deci-eased to ■\- 1.00, the cylinder remaining the same, 
the reason for this chauge being a persistent tendency to ciliary 
■pasm that exhibited itself at intervals. 

October 4, 1888. Patient shows : Adduction, 28° ; abduc- 
tion, 11°; exophoria, to 2°. She has had only two seizures 
in about five weeks, one of them preceding menstruation. No 
bromides liave been administered during the past four months. 
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Her expression lias undergone a very remarkable change for t! 
better and her pliysieal condition is very mucii improved. 

A report on September 3, 1^89, shows that no severe attael 
has occurred mice July 29, 2SS9. Most of the slight seiziiresi 
that liave oecuri-ed. have appeared during or just prior to men- 1 
struation. She has passed over four weeks without any seizure] 
during this period. Her eye-tests on tliis date showed no hyJ 
perphoria ; exophoria, to 1°; adduction 27°; abduction, 8"; 
sursumduction, right, 2° ; left, 2°. 

December 23, 1889. The patient reports: "I have hai 
only five liglit attacks during the past ten weeks, in some i 
which I did not lose consciousness." 

A letter, dated June 12, 1890, from a brother of the patienn 
says: "It has occurred to me that you may have cousideref 
that ingratitude has been shown by a failure on my part to i 
dicate how much my dear sister has improved under your ad 
vice and direction since the first visit made to yonr office, 
sister has done well since her last visit to you. She is attackeC 
montiily with one or two slight seizures, each decreasing in ia 
tensity until, according to her own statement, she merely felt ttu 
coming on and tlien it went away." This patient moved awaj 
from close proximity to New York some years ago; 1; 
have not had an opportunity of testing her eyes in that perioi 
I have endeavored to get a report of lier condition, but thus f 
iiave not been able to obtain her present address. 

It should not be forgotten by the reader that this case ^ 
a young girl wlio had so many severe epileptic seizures wit' 
twenty-lbur hours after I advised the withdrawal of bromides 
that her physician despaired of her life, used cliloroform, and 
hastily returned to the hromides. This fact illustrates forcibly _ 
that Dr. Peterson's published statement,' whicli I quote hei 
not always correct. He says: " It is a lact, which has note 
yet received sufficient attention, tliat in cases of chronic epilej 
long treated with bromides, relief from attacks for cousidei 
able periods of time follows diminution or cutting off of thl 
bromides." 

For nearly ten years I insisted tliat every epileptic patient! 
who came under my care should pass at least one month with- | 
out bromides or chloral, and keep an accurate record of tlieir 
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icks (severe, tiieditim, or light) during this period. This 
itbdrawal of all drugs always pi-eceded any eye-treatment, and 
it was insisted upon by me because the basis of my records 
before and alter eye-treatment (in ray office) ivould thus be 
idike, — i.e., tlie patient's condition would not be masked by the 
pse of drugs for one month prior to the eye-treatment, and also 
tohile this scientific method of treiitnuent was being tested. 
Ii Let me analyze tlie 26 cases (here discussed) from this 
stand-point. In only 1*2 cases was this point determined. 
Fits increased bv witlidrawal of bromides : Cases I, V, IX, 
XI, XVIII, XIX, and XX. Fits not modified or decreased 
by withdrawal of bromides: Cases VII, XIII, XIV, XXV, 
and XXVI. In the following cases tlie efiect of withdrawal of 
the bromides upon tlie frequency of attacks was not determined : 
Cases II, III. IV, VI, VIH, X, XII, XV. XVI, XVII. XXI, 
XXII, XXIII, and XXIV, In the 12 cases wliere the effects 
of withdrawal of the bromides were determined by me, 7 ex- 
perienced a marked increase of attacks and 5 exjierienced little, 
if any, modification of previous intervals between seizures. In 
no case were the seizures arrested for any length of time. 
11 When ])atients have been drugged by all possible com- 
fbinations of bromides, and often witli chloral at the same lime, 
tintil their mental lacutties and physical powers have nearly 
reached their limit of endurance (and this is too often tlie rase 
with patients sent to e|)ileptic institutions), I do not wondei that 
the reports of hundreds of cases at Bielefeld and Craig Colony 
show an improvement by the withdrawal of the drugs from these 
poor victims. Anything would lielp them if it gave nature even 
a slight ciiance ! This is tlie weak spot in all tabulated statistics 
regarding epileptics from institutions and clinics. The j^itients 
tabulated are too poor, too weak often iu intellect, too imperfectly 
nourished, too heavily drugged in the jjast, sometimes too low in 
the moral scale, and generally too low in intellectnal power to 
make such reports of as mucli actual value as they might appear 
numerically. Nothing can lie so much as figures ('tis said) 
when manipulated witli skill ; and cases taken from private 
practice of a liigher ty|ie, with wealth, good home surround- 
ings, more culture and intelligence, and who have had the 
benefit of good medical counsel in the past, are certainly 
a better basis for clinical deduction than the previous class 
described. 
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With this |inidoii!ible digression, which the history of thi 
case brings to the surface, I sluiU proceed willi some interestin g^ 
facts regarding the treatment of Case IX. This girl was but g^ 
child when first seen by me. Her system had been satumte^=i 
with bromides. She liad not raenstruated. She was very shu— - 
gish mentally, and physically she was extremely weak. Sh .e 
had an idiotic brother. As slie was one of my earlier cases, 1 
feel sure that her eye-problems were imperfectly solved by m i= ^ - 
All tests for hyperphoria were then made with clumsy instniwi^J- 
ments, with a head-rest to insure immobility and a spirit-lev^^»el 
on the frame of the prisras that rested upon the patient's no c t^** 
while making the tests. 

I am satisfied that the best results of eye-treatment wer^ — -re 
not obtained in her case, yet she showed a wonderful physica^B=?3l 
and mental improvement. Her tits were materially lessened ii^:r ii 
frequency. She took no bromides, and grew into a bright an<^v<l 
attractive young lady. I have some very interesting phott 
graphs of this patient (taken at different stages of the treat 
ment) which show very clearly the physical and menti 
improvement. 

Case X. — Mr. F., aged 40 years; mamed ; teacher. Re- 
ferred to me on October 32, 1890. 

Fainih/ His(oyy : Mother living, aged 70 years, Fathei" 
died at 63 years of age, probably of scrofula. One brother has 
liad nervous prostration. No phthisis or nervous tendencies, 
so far as known, in any of the ancestry. 

HiMory of the C'(se : Six or seven yeare ago the patient 
began to have momentary lapses of consciousness with pallor, 
followed by sweating and confusion of mind. For the past two 
years these have happened every five or six weeJcs. A iiumhec 
are liable to occur at these jjeriods in succession. These attacks 
are usually attended with nausea, would last about one minute, 
and would be accompanied hy a peculiar dullness of perception 
and memory that would slowly disappear. The jmtient would 
be luifitted for work for from thirty-six to forty-eight hours, 
and several attacks would happen eacli day while he was so 
afflicteth Three weeks before I saw him, while driving, he 
suddenly became pale, stopped talking, gave a cr>', and had a 
tj-pical epileptic seizure. He was unconscious for half an hour. 
Patient has had internal htemon-hoids to au exaggerated degree 
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and some prolapse of the rectum. This patient had never 
taken any of the bromide salts. 

Eyc'defecta: Without atropine, patient tolerated + 0.50* 
for distance. Under atropine, vision of each eye, ^^, made |^ 
by ^- 1.50". He also disclosed : Esophoria, 6° ; left hyperphoria, 
0.75°; adduction, 22°; abduction, 4°; sursumduction, right, 
2° + ; left, 2° — . With a red glass placed over either eye the 
patient showed Jiomonymoua diplopia. After wearing a 3° eso- 
phorial prism for a couple of days patient showed : No hyper- 
phoria; esophoria, 6° ; adduction, 30°; abduction, 0. 

Th-eatment and Results: On October 27, 1890, a graduated 
tenotomy was performed upon the right internal rectus. Re- 
sult : Apparent esophoria, 1° ; abduction, 6°. An investigation 
of the esophoria by prisms during the ensuing week disclosed a 
high degree of latent esophoria (8°) with a decrease in abduc- 
tion (2°). A graduated tenotomy was then performed upon the 
left internal rectus. Result : Apparent esophoria, to 4° ; ab- 
duction, 6° +. Two weeks later (November 10, 1890) patient 
was called home. He showed : Esophoria, 1° + ; no hyper- 
phoria; adduction, 34°; abduction, 6°; sursumduction, right, 
2° — ; left, 2° — . He was ordered + 1.00' glasses for reading 
and for constant wear as soon as they caused no annoyance, 
and to return later for subsequent investigation of the eye-con- 
ditions. I suspected at the time that the latent esophoria was 
still but partially relieved. 

During the next year the patient was seen for about one 
week daily, during which time his ocular muscles were exer- 
cised by means of prisms. He disclosed (as I suspected that 
he would) some 6° of latent esophoria, and for part of the year 
he wore constantly + 1.00*31-5° prism, base out, over each 
eye. During tliis year he had one slight convulsive attack and 
five attacks of nausea. 

During October, 1891, graduated tenotomies were per- 
formed on both intemi, for the relief of the esophoria which he 
disclosed. He returned home three days after the last tenotomy, 
showing: Esophoria, 1°; abduction, 8°; adduction, 32°. The 
esophorial prisms were removed from his distance glasses. 

January 19, 1892. Patient reports one attack of nausea 
lasting about a week. The spells of nausea during this week, 
he states, " were not intense or long continued, but came on 
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several times during the day and night, but there were no 
vulsive seizures." 

A letter dated June 19, 1892, reports a week of naus 
during the month of April, less severe than tlje preceding on) 
He says : " I think I have gained considerably, and am told 
I am looking better than usual at this time of year." 

November 15, 1893, Patient visited the office for the fii'sl 
time in two years. He showed : Esopiioria. 0.5° ; no hyper- 
plioria ; adduction, 27°: abduction, 4°. The patient has hi 
jio epileptic seizure for over iii'o years and only one attacJe oj 
mnisea during 1S93. He came to New York for tlje purpoi 
of being operated on for htemorrhoids. Tlie fact tliat his 
duction continues to be low leads me to think tliat there is stil 
some esophoria remaining in this case. He api)ears to be in thi 
best of health. 

A letter from the patient dated May, 1896, says thai 
lie has had no convulsive seizure and only one attack ol 
nausea, which occurred early in 1895, Tliis makes a total of* 
five years without any epileptic attack and only two attacks 
of nausea. During the entire period he has heen principal of 
a adiool for hoys, winch has necessituied almost constant ttee of 
hie eyes. 

Case XI. — Mr. B., aged 22 years; single; taxidennist; 
sent to me on March 27. 1891. 

Family History : Both parents are living. Father has had 
frequent epileptic seizures since his 14th year. Maternal rela- 
tives have severe headaches. No phthisical tendencies. No 
other cases of epile])sy in ancestry are recalled. 

History of the Case : Patient began to have epilepsy during 
infancy, while teething. He liad no more seizures until his 8tit 
year, when he had several fits. He tlien went until his 14tli 
year without anotlier attack. Since then he has had them quite 
regularly. He has taken bromides for some years, Imt none for 
the past six months. During the past six months pa(ie7it has 
had over one hundred severe altaclcs. He averages at least one 
a week, and often goes only five days without an attack. He is 
generally totally unconscious during a tit. bites his tongue, but 
has no aura. He has received several minor injuries by falling. 
He averages at least twenty-five attacks of f/etit mal a day, in 
which lie loses consciousness, but does not fall. Patient has ft 
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appetite, sleeps well, and has very little headache. Urine 
Dormal. 

Eye-defects: Patient showed the following eye-tests: Hy- 
lermetropia, under atropine, + 0.75*; adduction, 27°; abdiic- 
ion, 3° + ; suvsumdnction. right, 2° -j- ; left. 2° + ; manifest 
BOphoria, 5°; no hyperphoria. Later he disclosed considei-ahle 
iatent esophoria. 

Treatment amlResnUs: Full correction for liis liyj)ern[ie- 
tropia was given for constant wear. Graduated tenotomies 
irere perlbi-med upon both intenii within a week. Results, alter 
fecond o])emtion ; Ksophovia, 1° ; abduction, 9° ; left liyi>er- 
thoria, 0.25°. Up to April 6th the attendant of this jmtient 
eports that he lias liad no attacks of grand mal aud his attacks 
If petit mal are much less severe and less frequent. The 
jatient was obliged to return home, and was iustructed to 
sport again for observation after tiie lapse of eight or ten 
veeks. 

On May 1, 1891, a repoit from the patient states; "I have 
kad three marked attacks since 1 saw yon, — two on April 9th 
tod one on April 22d. I do not think I have had as many 
Ipasms as I had previous to my coming to see you. The neigh- 
»ors tell me that I look greatly improved." 

May 13, 189!. Patient was ibuud dead on tlie banks of a 
imall stream with a wound in his Ibrehead, caused by a small 
itone on which he had apparently fallen. His hypermetropic 
(Jasses (ordered by me for constant wear) were found in his 
^rket. 

Case XII. — Mrs. G., asjed 30 years ; married ; three 
shildreii. Referred to me bv Dr. E. W. Hedges, of Plain- 
ield, N. J. 

Family History : Unknown. No hereditary predisposition 
!o epilepsy, as far as discovered. 

Hiatory of the Case: A letter from Dr. Hedges (January 
06, 1893) says : " I have advised Mr. G. to take his wife to you 
n lioi)es that you can cure her of epilepsy. She has had 
ittacks for three or four years, following closely upon tlie birth 
rfher last child. Thinking that a lacerated cervix, with angry, 
Werted lips, might have something to do with it, I sewed up 
2ie rent ; but she is no better, and. if anythhig, worse, i have 
!»een so mucli pleased with the results of your treatment in Mr. 
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B.'s case that it gives me great pleasure to send you anothi 
epileptic, with the hope that you may be equally successful wil 
her." 

Subsequent conversations with her husband elicited thi 
fact that his wife had been kept thoroughly under the iufiuenre 
of bromides, and that continuous epileptic seizures were liable 
to occur for many hours, at intervals, in spite of tlie drug. 
These paroxysms of epilepsy would often last one or two day 
The patient was at this date in the South, and the reports froi 
her were extremely unfavorable. 

On March 1, 1893, tliis patient was brought to my i 
for examination. 

Eye-defects : Vision was ai>parently normal, but, u 
atropine, tlie following refractive errors were discovered 
D- v., U— ' made ^ by + l.OO" C + 0.50'^ (axis, 90"); Oi 
S. v., ^, made X§ by + 1.26' C + 0.50- (axis. 90°). Exam- 
ination of lier muscles disclosed : Adduction, 27° ; abduction, 
5° + ; sursumduction, right, 2° — ; left, 2° — ; esophoria, 2° 
no hyperphoria. Within two days latent esoplioria of 7'" 
closed itself, patient meanwhile wearing a full correction for hi 
refraction. Her abduction ran down to 2° and her adducti< 
increased to 33°. Within a week graduated tenotomies vn 
performed upon both internal recti. The effect of these opei 
tions was to increase the abduction to 8° -f" '^"'^ ^o decrease tl 
manifest esophoria to 1°. It was found tiiat the jmtient would not 
accept her full correction for liyperraetropia, and lier glass was 
decreased one-lialf a diopter. Tlie physical condition of this 
patient was a very bad one. Her face was covered with an 
extreme bromide eruption ; her mental powers were very slug- 
gish ; she was extremely weak and required an attendant, ant" 
was frequently attacked with paroxysms of uncontrollable sol 
bing and nervous excitement. 

October 30, 1893. Since the last note this patient has hr 
an attack of scarlet fever, and her two cliildren have also been 
. similarly attacked. She has taken no bromides since March 
12, 1893. She has entirely regained her rwrmal mental coin 
tioji^ has increased twenty-eight pounds in weight since her It 
visit, and has had no epileptic seizure for over tico viontha. 

During August she was somewhat jn-egular in wearing h< 
glasses, and she had twenty-five hysterical seizures, some of 
which seemed epileptiform in type. Since tliat time she has 
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prom her glasses constantly and no hysterical attacks liare 

mccurred. 

[ November 18, 1893. Patient reports tliat she has liad tw 

mystei'ical or epileptic seizure for three months. She shows : 

PVisioii, \^ in each eye with her glasses; adduction, 27° ; abduc- 

Ition, 1° ; sursumduction, right, 2° ; left, 2° ; esophoria, 1°. Her 

■husband, who accompanied lier, stated that he considered her as 

tweil, and that tliey were soon to move to the AVest, on account 

wf some new business connections. A report (January, 1894) 

ptates that she remains absolutely free from hysterical or epileptic 

uBeizures. 

f This case has not been seen by me since the last record, 

'but she lias been completely cured of attacks of grand mal. 

The following letter from her husband is on file in my 
records, in reply to one of inquiry from me regarding his wife's 
condition : — 

July 10, 180C. 

Dear Dr. Kanhe? : I >iiu very glnit In eity llint Mi-s. G, Iiub uol bad any 
^Viore of tbuse ilre&dfiil attnrks, nor, bo fnr as I cau sev, Htiy signs of them. Tlie 
l«Bl WM in August, 1893. Next nioDtb will make Ihroe years. 

You wish to know how ber present health couipures wlih that before the 
^re<treatnieat. I ilo not know bow to tall you, as there is no compurisou. For 
Ibur or five yeai's before I took ber lo you she bad been having attacks or selzurea 
M irregular inlciTals, — sometimes one or two a month, and at otiiera oflener. 
Jnsl before she begati the eye- treatment sbe had them frequently and rioleuily, 
consequence of which her alrengtb was almost gone, life was a burden to 
r, and we bad to keep a conipHnion with her all of the lime. Since November, 
1893, we have bud no companion, and she has done lier own house-work almost 
eoDthiiially since that time. In other words, elie is a now woman, physically and 
mentally. 

I also wisli to add tbnt. before taking her to you, I bad consulted a number 
of prominent physicians. North and South, nnd they could do nothing for ber. 
Their medicines, apparently, did more barm than good. 

Tou made me promise to discontinue the use of all drugs, which we did, 
Jllmply treating her eyes. Since that time she has used no medicine nor called in 
ft physician, except for scarlet fever. It gives me great pleasure to write this 
Htter, only I feel I cannot write It strong enough. 

If you can make use of me in any way I shall consider it a pleasave to 
•erre you. If it is not necessary to use our names in this matter I should prefer 
Uiat yon will not. However. I shall be glad to answer any letters from any one 
DpoB this subject. Sincerely yours, 

Mb. G. 

In order to make the diagnosis of the character of these 
attacks positive I wrote to the husband in October, 1896, pro- 

L ai 
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pounding certain questions to liim In legard to them, I imblish 
here his reply in full : — 



October SI, IW. 

Dbar Doctor : I will take your quusiluns iu tlie order in wliicli you Unve 
a«ko<l tlieiii, and try to give you replies to encli : — 

Did MrB. G, ever give n cry as liernllftcks cnme onl No. 

Dill fllie ever Iwcome compluloly iinei)n6cioiisT Yea ; always. 

Did bIih ever bite lier longueT Yes ; several limes. 

Did Hbo ever froth at ibe mouib 1 Y'es ; bm iioi very much. 

Was tbera any bluod in iba frotli f Yes ; I suppose from bitiug bcr 
loMgiie, 

Was tliere coiitraclion of muscles uf Rrins, lega, nnd fnccT Yes; alwijs 
Id each ; and bur mitutb was nlwnys drawn very mucli to one side. 

Did she ever full T Yes, several times ; and would have fallen eveiy linie, 
unlc«s sbo was cniigbt or was sitting or tying down. 

Wiis there ever lividily of the fiicet Yes. 

Did she uTcr have any warning of the nttackst Tliis is one ibiog I could 
nover And nut. Bhe hns always had such a dread of the attacks that she will not 
talk of tbi'ui. Many times I have asked her this question, and she would say 
" No " : hut I huTu noticed that, nn the days Lbal she would have the seiKum, 
she would be diffurenl llinn at other limes ; lbal she would linre n frigblened, 
nnrvous look that would lead me to suppose that she bad some feelings that niad« 
ber fear an attack. This is all the warning that I have erer known of. 

She commenced having the attacks in February, 18S1I. They continued 
until you look her In hand in Febni&ry or March, 181% coming at Intervals of a 
fow wcrks apart all uf this time, except when under the strong Influence of 
bromide, Yours, with sincere respect, 

Mr. G. 
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A U'lter from Dr. Hedges regarding this patient, da( 
July 7, 1896, says: '"Mrs, G. moved away about two years ago, 
since which time I have heard nothing as to her condition. 
Just previous to leaving she called upon me and declared that 
she was a diffewnt woman, mentally and physically, since the 
o[»emtion ; that it seemed to lier as though she had been living 
ill ft difam for years ^wst. She had gained about thirty pounds 
in weight, as I remember it, and certainly looked younger and 
better than I had ever seen her. At that time there had been 
no return whatever of the epilepsy." 

Case XIII. — Mi's, W., aged 30 vears; married; three chil- 
dren. Refcrml to me. on April S. 1893, by Prof. A. A. Smith, 
M-D., of New York City. 

f\unili/ HmIoi-i/ : Mother had considerable headache; fat 
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is strong and healthy. No hereditaiy tendency toward nervous 
diseases or phthisis. 

History of the Citae; Urine normal. After the birth of 
her last child this patient began to liave epileptic seizures while 
residing in high altitudes in tlie West. She was placed under 
bromides, but the seizures continued at varying intervals and 
tended to increase rather than diminish. She came to New 
York for medichial treatment, and was referred to me later to 
see if any liglit could he thrown on the exciting causes of her 
attacks. While no very satisfactory record of the frequency of 
her attacks could be obtained, the reports made by lier husband 
during the first week that she was under my personal observa- 
tion show that several marked epileptic seizures occurred within 
the first week. Her husband also stated that he was afraid, on 
account of the frequency of her epileptic seizures, to have her 
take her meals in the public dining-room of a hotel, as he never 
felt sure when they would not occur. Generally the seizures 
had occurred immediately after awakening from a night's sleep. 
Eye-defects: On tlie first visit to my office (April 8. 1893) 
this patient sliowed emmetropia, having 3^ vision in each eye, 
under homatropine. and tolerating no plus glass. Adduction, 
33°; abduction, 6°; sursuniduction, right, 2° — ; left, 2° — ; 
no esophoria ; no hyperphoria. Although the patient showed 
, for two days no manifest muscular defect, her low abduction led 
me to suspect a latent esophoria. The patient was, therefore, 
given a 1° esophorial prism for twenty-four hours. The follow- 
ing day she disclosed: Esophoria, 1.5°; abduction, 4° -{-. Within 
ten days (by the judicious wearing of prisms) she showed, over 
a 5° prism : Esophoria, 7° ; no hyperphoria ; adduction, 39° ; 
abduction, ; and homonymous diplopia whenever a red glass 
was placed before either eye without the prism. 

I was myself somewhat surprised to find, at the beginning 
of the investigation of tliis patient's eyes, an apparent ortho- 
phoria witli an absolute emmetropia. The serious malady with 
which she was afflicted and its persistency (in spite of medica- 
tion) led me natui^ally to hope for a marked refractive error, and 
probably, also, a manifest lieterophoria. It took fully ten days 
of carefid observation, in this case, before I felt that I was 
justified in performing a graduated tenotomy or even in extend- 
ing to the patient any basis of hope for improvement from the 
eye-treatment. 
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Treatment and RemiUa: On April 19, 1893, 1 performed a 
graduated tenotomy upon the right internal rectus. Result, 
after operation: Esophoria, 1°; no ]iyi>erphoria; abduction, 
10° — . Three days later tliis patient showed: Esophoria, 0.5°; 
no hypei-phoria ; adduction, 33°; abduction, 8°; sursuniduction, 
right, 2° ; left, 2°. Since this operation no epileptic seizures 
have occurred. Tlie patient was seen, at intervals, during tlie 
Biibsequeut nine months, and very little cliange in her eye-t€Sts 
has been observed. At her last visit to me, at that time, slie 
stated that she was, in her opinion, "absolutely well." 

Since her return to the West this patient has been entirety 
cured (up to the last reporb in January, 1897) of geuuine epi- 
lepsy by the relief of eye-sti-ain through one graduated tenotomy. 

Several points of great interest are illustrated by this 
case. In tlie first place, she liad no error of focus, either 
prior to or after the instillation of atropine. In other words, 
she was absolutely emmetropic. No carping critic can, there- 
fore, lay any stress upon the exact amount of benefit that must 
be attributed to the glasses prescribed. In the second place, the 
esophoria was almost totally latent. Seven degrees were dis- 
closed later by the patient, after repeated examinations. Slie 
would, therefore, have been pronounced by many oculists as free 
from any muscular trouble. In the tliird place, the eyes were 
brought to a state of perfect muscular adjustment by one opera- 
tion made upon the the right internal rectus. In the fourth 
place, no further latent muscular defect in the orbit has ever 
been observed. In the fifth place, the fits ceased at once 
after the tenotomy, and have never returned, although four 
years have elapsed. In the sixth place, her physical condition 
has been made perfect and remained so. She had been an 
invalid. Finally, she had "genuine" epilepsy, as all my critics 
must allow upon tlie evidence here presented. 

I quote first a letter from the husband, in answer to 
written inquiry concerning tlie patient, as follows: — 



July 11.18M., 

My dear Dk. Ransey : Tnur kind letter of ilie 7tli inst. came j-esterdaj. 
Mrs. W. was so much pleneed thut she suiil she would suswer it herself. She hu 
never felt better or looked hetter tliau she doea at present The only symptom 
she has had was in July, 1895, on board of a steamer, the particuiarH of whtcli I 
wrote you shortly afterward. The food had been wretched, and for nearly ten 
days she bad got oloDg by making lea in her cabin, — lunches, in fact. She could 



1 




THE EYE-TREATMENT OF EnLEPTICS. 227 

not Bwallow the " bxsb " prepared on tbe bout ; so that on« niomiog, ^hile dress- 
ing, ihe fell orer. till t caught her, helped her on the bed, Bud she simply kept 
quiet the rest or that ilaj. 

[Note. — This, in Dr. Sulib's opiaion aod mj' own, wns only a slight faint. 
It wu not convulsive, nor was any loss of consciousness noted.] 

Yours sincerely, 

Mb. W. 

In response to a letter to Piof. A. A. Smith, M.U., asking 
hira to write me concerning the attacks of this patient, I received 
a personal call from him. He stated at that interview that, nn- 
fovtunately, he had not actually seen the \mtient in any of her 
epileptic seizures, but liad sent her to me for eye-treatment, be- 
cause he beUeved tliera to be attacks of genuine epilepsy, and 
had told the family that drugs offered no prosjicct of any 
permanent benefit, in his opinion. He advised me to establish 
the actual type of convulsion that the patient had, by propound- 
ing to the husband by letter certain questions that lie suggested. 
I did so, and tliese were the questions and answers: — 

1. In her attacks did slie lose consciousness completely^ 
" Yes." 

2. Did she ever make any noise or give any cry as the 
attack came on? "Yes," 

3. Did she froth at the mouth during the attacks? "Yes, 
a little." 

4. Was there ever a tinge of blood in the froth or on tlie 
pillow] "Yes, but not always." 

5. Was there any soreness of the tongue after the attack 1 
"I cannot say." 

6. Was there much convulsive movement of arms and 
legs? "Yes." 

This last report was followed by an unexpected visit from 
the patient hcrsell". She was the picture of licalth, and has liad 
no symptoms of her old malady. 

Case XIV. — Mr, S., aged 19 years; single; telegraph 
operator. Referred to me on March 2, 1893, by Dr. J. B. Hulett, 
ol Middletown, N. Y. 

Famihf History : Father died of Bright's disease. Mother 
has some headache. No hereditary tendencies to nervous dis- 
eases so far as known. 
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History of the Case: Urine normal. Up to the 10th yrar 
of age the patient was perfectly well. At that time lie had what 
was supposed to be a fain ting-spell. At 12 years of age Ilie 
patient had his first severe epileptic seizure. Another followeil 
in a few months, and he was put under bromides. For nearly 
seven years he took the bromides constantly, but continued to 
have epileptic seizures at varying intervals. Occasionally lie 
would go three months without a seizure, but more often he 
would have one every two weeks. For the past three months 
he has taken no bromides, and the frequency of his attacks Ims 
not been materially altered by their withdrawal. Two weeks 
before coming to me he had two severe attacks in one day. 

Eye-defects : This patient had |§ vision iu each eye untter 
homatropine and tolerated no plus glass. He showed on the 
first examination : Left hyperphoria, 0.25°; esopboria, 0,2o°; 
adduction, 25°; abduction, 6°; snrsumduction, right, 2*' ; lelt, 
2*. On account of his low abduction, latent esophoria was 
suspected. Under the influence of a V esophorial prism, 
which was worn by tlie patient for twenty minutes, he showed: 
Esophoria, 3.5° ; no hyperphoria ; abduction, 5°. Witliin 
a few days he wore with comfort a 5° esophorial prism and 
showed: Esophoria, 7°; adduction, 31°; abduction, 2^; no 
hyperphoria. 

Treatment mid Results: On Mareh 17, 1893, a graduated 
tenotomy was performed on the right intenial rectus. After 
the operation the patient showed: No esophoria; abduction, 
9°. Two days later the patient showed: Esophoria, 0.6°; ad- 
duction, 37° ; abduction, 8°, Tlie patient went home and re- 
sumed his vocation, with instructions to return after the lapse 
of a few weeks. 

April 17, 1893. Patient visited my office and reported 
that he luts had no attacks durbifj the past five weeks. He 
shows : Esophoria, 0,5° ; no byiierplioria ; adduction, 38° ; 
abduction, 6° -|- ' sursumduction, right, 2° ; left, 2°. 

On Ai)ril 25, 1893, this patient was seized with an epileptic 
attack. During the fit he overturned a lamp, which sot fire to 
his clothing and burned him so that liis life for a time was de- 
spaired of. On December 2, 1893, this patient reported at my 
office for further examination of liis eye-defects. He states that 
he passed over six months without any epileptic seizure. Dur- 
ing October, 1893, a slight seizure appeared, but since then he 
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has been apparently well and does not even have any of his old 
'apprehensions of an approaching epileptic fit. He discloses no 
i hyperphoria ; esophoria, 1^; adduction, 30° ; abduction. 7°- 

On January 9, 1S94, tlie patient reported that he had 
: passed three months with no attack, and only one epileptic 
: seizure had occurred in over nine months. 

This patient was having an attack of typical grand mal on 
an average of every fourteen days when I first saw him. He 
■had taken bromides for seven years. His eyes were jierfectly 
[normal in construction. Even under atropine he showed em- 
tnetropia. He had a high degree of latent esophoria. If 
r** counter-irritation " is the reason why graduated tenotomies 
help epileptics (as some critics would lead others to believe) 
this patient had a full dose. One liand was nearly burned off 
by overturning a lamp wiiile in a fit, amputations of fingers 
I were required, and his life was in peril for some time. His con- 
dition to-day warrants (in my opinion) the report of " decided 
amelioration " by eye-treatment (see table). He has passed 
at one time over six months without a seizure, and has had 
about one-fourth of the attacks during the past tliree years 
and a half that his jirevious average of attacks would have 
aggregated in the same time. 

Case XV. — Mr, P., aged 26 years; single; mercliant. 

Family History : Maternal relatives are all more or less 
nervous and most of them have eye-defects. Father has 
Tery marked difference in refraction of the two eyes with an 
approach to vertical strabismus. One brother has had a few 
attacks of epilepsy. One sister was a chronic invalid for many 
years, until her eye-defects were rectified by me. 

History of the Cane: This patient's first attack occurred ia 
1883, and he has had them at irregular intervals ever since. 
They occur always at uiglit. He usually bites his tongue 
during the attack. This is ollcn the only way that be knows 
he has had an attack, as he finds a little blood on the pillow. 
During the past year he has had six severe epileptic seizures. 
He has taken bromides during the past few years without any 
apparent influence upon his attacks. 

He has been troubled all his life with the most obstinate 
form of chronic constipation, for which he has taken cathartics 
regularly every night at the advice of different physicians. 
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This finally produced piles so badly that several opemtions 
were necessary I'or their removal. He has always noticed tliat 
he is more liable to have an attack when he is troubled the 
most with constipation. 

He has consulted several prominent neurologists, all of 
whom have told him that his attacks were genuine epilepsy 
and incurable except by bromides. His mother finally became 
discouraged with the negative results of the bromide treatment 
and brought him to me lor diagnosis and treiitment on September 
7, 1892. 

Eye-defects: At the first visit this patient showed t] 
following eye-tests: Vision under homatropine \^ in eaci 
eye ; sliglitly improved by + 0.50'^ (axis. 90°) ; no hyperphoria; 
esophoria, 2°; adduction, 23°; abduction, o° ; sursumduction, 
right, 2° + ; left, 2° +. Within a week, while wearing a 5'^ 
esophorial prism, he showed : Esophoria, 7°; no abduction ; ad- 
duction, 35°. Unconquerable hovwnymotis diplojjia when the 
prisms were removed. Later he disclosed a very high degree 
of latent esoplioria. 

Treatment and Resnlls : Three graduated tenotomies wei 
performed, — two on the right and one on the left internal recti 
The latent esophoria was developed by the judicious use of 
prisms before each operation. The last oijeratiou was performed 
on November 18, 1892. 

Since that time the patient has been seen at frequent 
intervals and his eye-muscles carefully tested ; but lie shows a 
condition of practical orthoplioria. His tests at his last visit, 
September 14:, 1893, were: No esophoria; no hyperphoria; 
adduction, 45°; abduction, 8*" — ; sursumduction, right, 2° +; 
left, 2° +. 

The patient liad an epileptic seizure the day after the first 
examination of his eyes, and another light attack in January, 
1893. For months he had no epileptic attack of any kind and 
reported that he had a movement of the bowels ever)' dav 
regularly without cathartics, had abandoned all drugs for that 
purpose, had gained very markedly in weiglit, and considered 
himself perfectly well. He lias taken no bromide salts since 
his first visit to my office. On December 1, 1893, this patient 
had an epileptic seizure that was quite severe, followed by 
vomiting. I am informed that he had been exercising violenl' 
each day for some months and had lately been taking codlivi 
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oil without my knowledge. That seemed to cause a gastric 
derangement. 

This patient has been practically cured of epilepsy. He 
is rather hard to control, and does not follow instructions as to 
regularity of habit, eating, sleeping, and exercise. He keeps 
very late hours at times, is entered often in trial contests of skill 
of a violent athletic kind, eats irregularly and too heartily of 
rich foods, and in many other ways brings about an occasional 
gastric upset and a very rare epileptic seizure by his own acts. 
If he lived a regular life, I believe he would never have an epi- 
leptic seizure. Furthermore, he iises his eyes constantly, as a 
book-keeper, during business-hours. 

Case XVI. — Mr. H., aged 18 years ; referred to mo by Dr. 
C. E. Stepliens, of Syracuse, N. Y., on March 23, 1893. 

Family History : No hereditary tendencies to nervous dis- 
eases, so far as is known. 

History of the Case : Patient has been afflicted with attacks 
of petit mal for a number of years, and for the past few years 
has had numerous attacks of grand mal. Bromides were tried, 
but liad no marked influence upon tlie attacks. When he came 
to me for examination he was averaging one attack of grand 
mal a month, and from two to fifteen attacks of petit mal a 
day. These attacks of petit mal were described by him as 
" whirling attacks," in which objects ap]x>ared to dance before 
his eyes, whether open or shut, in various fantastic forms. A 
number of these seizures were observed in the oflice and found 
to be genuine attacks of petit mal. His conversation would 
be abruptly stopped ; liis head would turn slightly to the left 
with some twitching of the mouth ; he would mutter a few 
incoherent words, rub his eyes, and in a minute or two return 
to his former condition of mind. He is very -sluggish mentally, 
but perfectly rational. Tlie whole asjwct of tiie patient was 
that ot a person who was somewhat defective mentally. His 
movements were slow and he had a peculiar drawling articu- 
lation. 

Eycrdefects : The eye-conditions of this patient were par- 
ticularly difficult to solve. It seemed almost impossible to get 
any satisfactory tests either for refraction or heterophoria. 
Patient had marked divergent strabismus, and before atropine 
was used his vision was only f g — and could not be improved. 



L 



232 



EYE-STKAIN IN HEALTH AND DISEASE. 



Under full atropine liis vision ivas made -IS — by + S.oO" in 
the right eye and + 1.00" iu tlie left eye. No accurate mus- 
cular tests could be obtained, as tlie patient could not be made 
to see two images even with a red glass. He was ^'ery slow in 
speech and had several " whirling " attacks during the tests. 
Au ophthalmoscopic examination sliowed no abnormal conditiou 
of the retina. 

Tieatment and Results: A full correction was given for hia 
hypermetropia, and atropine used until he would tolerate it. 
Free graduated tenotomies were performed upon both external 
recti. After the operations patient showed very little lateral 
jump on exclusion, but apparently some vertical jump for right 
hyperphoria. He was sent home witli instructions to keep up.j 
the use of atropine and report weekly. 

October 25, 1893. Up to this date the patient has had but J 
two attacks oi' grand mal since March last, ha^'ing gone at oti»J 
time four months witliout an attack. The patient seems to think! 
tliat his attacks of petit niaU or " whirling attacks," have be< 
much less frequent. It is still impossible to obtain any accurate 
muscular tests, as tlie patient does not seem to liave binocidsi 
vision. He uses either eye at will, butseem.s unable to seewitnl 
both eyes at once. His face indicates a right hyperphoria and 
he has a slight vertical jump on exclusion. A 2^ right hyper- 
phorial prism was combined with his distance glasses and the _ 
patient sent home for a few months. Tlie inability to get ann 
muscular tests makes this case a very difficult one and leavfl| 
me in doubt as to what his future treatment will be. 

This case, in justice to myself, should be excluded from tbd 
list of reflex epilepsies, as he is one of organic brain dis 
Furthermore, he was under treatment but a short time, and i 
satisfactory eye-tests were ever obtained, as his mental powei 
were too much impaired to make his tests reliable. He 
reported by me as "unimproved." 

Case XVII. — Miss F., aged 17 years. Referred to me c 
December 28, 1891. 

Family History ; Mother has hypermetropia, astigmatisra] 
and esophoria. No hereditary tendency to nervous diseast 
far as known. 

History of the Case: When 7 years old the patient had 
three convulsions within six months. From that time she had 
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no attacks until February, 1891, wlien slie had another. Since 
then she has had one in April, one in September, and one in 
December. These attacks occur at the menstrual period and 
are always accompanied by nausea. She has been examined by 
several physicians and no organic disease found. 

Eye-defects: Patient had \\ — vision under atropine and 
would tolerate no -j- glass. Her muscular tests on tlie first 
visit to tiie office were: Adduction, 25°; abduction, 8° — ; sur- 
sumduction, right, 2° ; left, 2° ; no hyiierphoria ; esophoria, 3°. 
Within the next three weeks, alter wearing prisms for the 
manifest esophoria (which were slowly increased in strength), 
she showed, with a 4" esophorial prism : Esophoria, 5° ; no 
hy]ierphoria ; adduction, 33°; abduction, 5° — . In accommo- 
dation: Esophoria, 10°. 

Treatment and EesiiUs : A graduated tenotomy was per- 
formed on the riglit internal rectus with an immediate result 
of: Exophoria, 0.25° ; abduction, 10°. Six days later she 
showed: Adduction, 32°; abduction, 8°; no hyperphoria; no 
exophoria. During tiie next tliree months the patient was seen 
very frequently, and prisms were tried for a suspected latent 
esophoria, but no esoplioria was discovered. Her tests on May 
3, 1892, three months after the operation, were: Adduction, 
33°; abduction, 8°; no hyperphoria; esophoria, 0.5°; in accom- 
modation, esophoria, 4°. The results of treatment in this case 
were negative. She had one attack in February and another in 
July. At her last report slie was having an attack about once 
in five montlis. 

This patient is also reported in the table as unimproved, 
although the opportunities for accurate eye-work were in no 
way hampered for one year. I am satisfied tliat some other 
reflex causes existed in this case (possibly pelvic). Her 
epileptic seizures were too infrequent to enable me to tell 
what clinical results I was to expect from each tenotomy. 
She was absolutely emmetropic, but had a very high degree 
of latent esophoria. Tliis was relieved satisfactorily, yet her 
fits continued. 

Case XVIH. — Miss J., aged 22 years. Iteferred to me 
on October 13, 1890, by Dr. H. J. Dwinell, of Barton, Vermont. 

Family History : Mother has a high degree of hyperme- 
tropia. Father has marked exophoria. Paternal grandfather 
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liad ptosis. One paternal aunt has hystevical attacks resembling 
epilepsy. Maternal grandmotlier died of phthisis. 

Sietorif of the Case: When the patient was a baby she 1 
an eye tliat tmiied down at times so that the pupil could not 
be seen. When 8 years old she began to have slight " fainting 
attacks, " which steadily grew more frequent and of longer dura- 
tion. About five years ago she began to have convulsions with 
contraction of arms, legs, and face, her head drawing to the 
right, with drooling at the moutii. She was at once put upon 
bromides and only averaged four severe attacks a year. At this 
time she is not taking bromide and averages one attack a month. 

Patient has a severe headache once a month and slight 
headaches between. She has always been a very nervous child 
and sleeps vei-y poorly. She complains of a weak back, pain 
in her left; shoulder, and a tickling in her feet and legs which is 
very annoying. Patient is very moody ; is unable to do event 
hght work about the house, and never goes out without i 
attendant. 

Eye-defects: At the first visit patient showed a crosseii 
diplopia of 12° and a vertical diplopia of 2" witli a red glassJ 
vision, |-g in each eye. Under atropine vision was \^ with'l 
4-1.00*. Within two days she disclosed: Right hyperphoria, 
5° -|- ; exophoria, 18°; abduction, 20°. The other muscular 
tests could not be obtained on account of the extreme heteror, 
phoria. 

Treatment and liesidls : The treatment of this case cotf 
sisted solely in graduated tenotomies for the correction of tl4 
heterophoria. An operation was performed upon the righfl 
superior rectus, tlie following day upon the left extenialT 
rectus, and six days later upon the right external rectus. 

Three days after the last ojwration patient showed; Addu 
tion, 25°; abduction, 5° — ; sursumduction, right, 3°; left, 3"ij 
no hyperphoria ; exophoria, 3°. Patient was then sent honi 
with instructions to report monthly and to return in the sprin 
to complete the treatment. 

January 12, 1891. Patient reports only two attacks sinoj 
October 17, 1890. These were associated with menstiiiatioi^ 
She has gained markedly in weight. The last attack occurrej 
on December 12, 1890. 

March 6, 1891. Patient's father states that she has 1 
no convulsion since December 12, 1890, — nearly three month 
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imentnry flashes about a week before menstniation, 
less moody, goes where she chooses without an 
visits places of amusement aloue aud friends for 
a time. 
April 18, 1891. A letter from her father says: "Our 
r lias had no return of the disease since last note, — not 
even a symptom or indication of the return of tlie disease since 
the last week iu February. She sleeps witliout that movement 
of the muscles. The 'disagreeable smell' whicii troubled her 
80 much does not return, and she is free from aches and pains. 
No headache. All tliis without one drop of medicine since the 
Ist of October last," 

September 24, 1891. Patient returned to-day for further 
treatment. She reports that only five severe attacks have 
occurred since last October, tlie final one being on August 25th. 
She lias had a number of attacks of petit mal since last attack 
of grand mal. Patient shows: Adduction, 23°; abduction, 6"; 
sursumduction, right, 2° ; left, 2° ; right liy^ierphoria, 0.25° ; 
exophoria, 2°. 

A full correction of her hypevmetropia (+ 1.00') was 

fiven for constant wear and lier muscles exercised witli prisms, 
□ five days slie siiowed ; Adduction, 28° ; abduction, 6° ; sur- 
sumduction, riglit, 2°; left, 2°; no hyperphoria; no exophoria, 
November 23, 1891. A letter from her father says; "Our 
daughter is doing finely; only one attack or convulsion since 
August. Her general health is much better than when in 
New York. Slie works every day and has commenced to prac- 
tice on the piano. "We can see a great improvement from what 
she was before vou saw her tlie first time." 

March 12.' 1893. The father states, in a letter: "My 
daughter is much improved since our visit to you in the fall of 
1890, and, since October, JS91, she has had hut three convvJ- 
eioHs, and tliese not as severe as those she liad before you saw 
her." 

I have quoted several extracts from some of his lettei's in 
my reports of this case up to Februarj', 1894. She went at 
one time eighteen months with only three light attacks ; had 
resumed practice on the piano; required no attendant, as she 
once did ; H'ent to places of amusement, as did her friends ; and 
was actively employed in house-work during the day. Her gen- 
eral health had been almost completely restored. 
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During 1894 this patient Imd a number of convulsions, 
and iu March, 1895, was again brought to New York. She 
disclosed again a large amount of exoplioria, and anotlier tenot- 
omy was performed upon the right external rectus. This did 
not entirely relieve the exoplioria, and a 2° exophorial prism was 
conbiiied with the spherical glass in eacli eye. She was then 
sent home with instructions to return in the fall for further 
treatment. As she continued to have an occasional convulsion 
alter tlie last operation, her parents lost their hope oi' a cure and 
abandoned treatment. Since that date no report lias 
received from her and I suppose she continues to have an ow 
sional attack. Tliis case gave promise of being a most favoifl 
able one, if treatment had been continued until all hcterophoria 
was remo^'ed ; and it was with great regret that 1 saw the treat- 
ment stopped when so near completion. The final results of 
eye-treatment in this case I do not regard as yet establislie(~ 
but cuougli benefit has already been gained to make an impre 
sion upon every one who liad seen her often in the past. 

It should be remembered by the reader that, when this 
patient came to me, she sliowed both crossed and vertical diplo- 
pia, accomjiauied by severe attacks of grand mal and marked 
evidences of tlie poisonous effects of the bromide treatment. 
Her father came at the same time (with almost identical eye- 
tests) as a terrible sufferer from headaches, lie was completely 
cured hy tenotomies and has remained well U]) to our last 
records of liis case. The treatment of ttiis case was never com- 
pleted to my satisfaction. It was a very difficult eye-problem 
to handle, and long intervals of rest between each operative 
step were deemed by me to he the safest way to establish a 
perfect adjustment. Tlie father seemed to fail to appreciate 
the time and skill required to do this work, and ceased to 
follow up the eye-treatmeut (after an exhibition of pique on his 
part). 

Case XIX. — Miss D., aged 12 years. Referred to me I 
Dr. T. J. Martin, of Buffalo, N. Y„ on March 15, 18" 

Family History : No liereditary tendencies to nervous <3 
ease, so far as known. 

History of the Case : This patient had her first attack whi 
teething, her second wlien 3 years old, her third when 6 ^ 
old, and her fourth when 10 vears old. In 1891 she began t 
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have attacks evevy six weeks and was put on bromides. She 
then went eigliteeu months witliont an attack, and bromides 
were stopped, as the attending pliysician deemed it wise to 
discontinue them. 

During the three months prior to lier first visit to me she 
had four severe attacks of typical epilepsy. Slie is otherwise a 
strong, well-developed, healthy child. 

Eye-defecis : Under atropine patient showed: O. D., + 
2.75*; O. S., + 3.2-0*'; adduction, 25°; abduction, 6°; sursum- 
duction, right, 2°; lell, 2°; no hyperphoria; esoplioria, 2°. 
Within a few lioui's, under the influence of esophorial prisms, 
shesliowed: Esophoria, 7,5°; abduction, 2°. 

l^eatmeut and Results ; Tlie ibllowing glasses were given 
for constant wear, with instructions to use atropine if ciliary 
spasm slioitld occur: O. D., + 2.00"; O. S., + 2.50'. Gradu- 
ated tenotomies were performed upon both intemi within a 
week and the patient sent Iiomo for a few weeks. 

May 5tli. Six weeks after the operation the patient re- 
turned for further treatment and her tests were: Adduction, 
26°; abduction, 8°; sursnmduction, right, 2°; left, 2°; no 
hyperplioria; esoplioria, 0.25°. Her father reports that she has 
had but one attack (April 25tli), which was lighter than usual. 
Nothing was done at this visit e.tcept to exercise her muscles 
with prisms. 

November 27th. Patient's mother reports that she has had 
five attacks since last April (a period of over seven months); 
that the attacks have been lighter, and the interval between 
attacks much longer, than prior to the eye-treatment. 

As she seemed to tolemte a stronger spherical glass, she was 
given O. D., + 2.50'; O. S., + 3.00*; for constant wear. Her 
muscular tests were: Adduction, 25°; abduction, 8°; sursum- 
duction, right, 3° ; left, 3° ; no hyperphoria ; no exophoria. 

For about two years I have not seen this child, and the 
eye-treatment has been only partially carried out. She lias 
passed some quite long periods without attacks since slie was 
first seen by me, but of late has had epileptic seizures more fre- 
quently than before. Her physician and parents attribute their 
increase to tlie approach of menstruation and to overloading her 
stomach. I have reason to believe that a completion of the 
eye-work would lead to still better results tlian have thus far 
been obtained. 
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Case XX.— Miss D., aged 30 ; baiik-cleik. Referred to 
tne on June lo, 1893, by Dr. Clara E. Gary, of Boston, Mass. 

Family Hiatory : Motlier has had violent sick headaches, 
Father lias been a victim to " blind " headaches and eye-trouble. 
Headaches are very common in maternal ancestry. One brother, 
and two sisters died at 2 years of age, — one from "water on' 
the brain," one from meningitis, and one in convulsions. 

Hlslory of the Case: From two to tliree years of age the 
patient "has always bad sometbing tlie matter with her 
stomach." When 13 years old she began to have severe sick 
headaclies, and these liave continued ever since. Menstruation 
began at 18 years of age. Two years later, during menstrua- 
tioTi, slie had her first epileptic seizure, and during the next fi 
years slie had four severe attacks. 

Five years ago she had two attacks in one day, and was put, 
on bromides, which she continued to take up to October, 1892.. 
During these five years slie bad ten severe attacks, the interval, 
betfreen attacks varying from two mouths to a year. 

Since the stoppage of bromides she has had two attacks, — A 
one in March and tlie last one in April. All of her attacks arftj 
accompanied by a total loss of consciousness, rigidity, frothing, 
of mouth, slight contraction of muscles, and no aura. 

Eye-defecis : Under homatropine the patient showed: Hy- 
permetropia, 4- 1.50'; adduction, 37° ; abduction, 5°; sxu-sum- 
duction, riglit, 3° ; left, 3° ; no hyperplioria ; esophoria, 9°. 
After wearing a 4° esophorial prism for twenty-four hours her; 
esophoria was 12°, her abduction dropped to 3°, and she hi 
homonymous diplopia with the red glass. 

Treatment and ReauUs: As the patient was able to remain- 
in New York but three days, she was given -f 1.00* 3 2° prism, 
base out, in each eye for constant wear, and was instructed to 
return as soon as possible for ojieration. 

October 9, 1893. Patient returned to-day for further treat- 
ment. She shows esophoria of 11° and abduction of 2° — , 
Within a Jew days graduated tenotomies were performed upon 
both internal recti, and the prisms were removed from her 
glasses. Directly after the last opemtion she showed: Esophoria, 
2° ; abduction, 8°. One week later her tests were: Adduction, 
88" ; abduction, 6° ; no hyperphoria ; esophoria, 2.5°. 

November 14, 1893. Patient writes tliat she has had nol 
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epileptic seizures since last April (a period of over seven months), 
and has been doing her work at the bank regularly. 

This patient has been completely cured of her epileptic 
seizures. 

She had " genuine " attacks of grand mal, with frothing at 
mouth, total loss of consciousness, and rigidity, followed by clonic 
spasms of arms and legs. She did not always bite her tongue, 
and she had no special aura. She had tiiken various combi- 
nations of bromides for five years. In spite of large doses, she 
had ten severe convulsions during that period ; and ailer sto])- 
ping the bromides she had two severe hts within the sjiace of 
two months. From the first visit to my office up to tlie present 
time she has not had a single convulsion or any symptoms of 
one. In answer to a letter of inquiry from me she writes as 
follows : — 

July 12. 1806, 



I, I iliiiik you would 
;ver Iiod ft relurii of 
since j-ou operoled 



Dear Db. Rannev : If nil Imd not been well willi 
have beard. I am very glad to be able to suy that I have 
the old trouble, and only one E[ck hcndacbt: iu all the til 
Upon my eyes. 

tt is Buch a cODifon to lie free from these leseur ills, aud, for the greater 
one that buug over me for ao long a time, no one cnn lell what a feeling of thauk- 
fulness lUere is, except one wbo baa had the trouhle and been freed, 

I have been to the physician who first had charge of luy case to lell bim of 
the Huccefis of your ireatinent, boping that others might be helped who came 
under his care. 

The lime has been bo long now I feel tbal I may call it a cure, allbougb I 
hardlj dare do so. Am I right! 

Very truly yours, 

MlBB D. 



No letter has thus far been received from Dr. Gaiy in reply 
to one sent to her former address, but the letter from the patient 
tells its own remarkable story in a very simple and direct way. 
This patient has used her eyes constantly as a book-keeper. 

Case XXI. — Mr. T., aged 22 years; married; photog- 
rapher. Referred to me on February 17, 1893, by Dr. Elmer 
Small, of Belfast. Me. 

Family History : The father has severe sick headaches and 
" dizzy speUs," Mother and two brothers are perfectly well. 
One paternal aunt has severe sick headaclies. One paternal 
uncle has nervous prostration. 
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HUtory of the Case : Patient was a verj' strong child, but 
had momentary attacks of unconsciousness. When 12 years 
old lie had his first typical epileptic seizure, with the epileptic 
cry, loss of consciousness, violent convulsive movements, and 
frothing at the mouth. He was at once put under bromides, 
and they have been kept up ever since. He averages about six 
severe seizures a vear; the shortest interval between attacks 
has ])cen two weeks and the longest nine months. During the 
past year he has also had several slight attacks of unconscious- 
ness, lasting only a few seconds. Patient has always had some 
difficulty in using his eyes, and three years ago consulted Dr. 
E. E. Holt, of Portland, Maine. Dr. Holt prescribed myopic 
cylinders, and cut both intern«^l recti. 

Eye-defects : Under atropine patient showed: + 0-50 3 + 
0.50'- (axis, 90°) in each eye; adduction, 40°; abduction, 6°; 
sursumduction, right, 2° — ; left, 2° — ; no hyperphoria; esc- 
phoria, 2°. Within a week, by the use of esophorial prisms, the 
patient showed, while wearing 5° of prism : Esophoria, 7° ; ad- 
duction, 60°; abduction, 1°. 

Trenti/ieitt <unl Results : Patient was given hypermetropic 
cylinders (+ 0.50** ; axis, 90°) for constant wear. Later on 
this was increased to a full atropine correction. A graduated 
tenotomy was performed on the left internal rectus, and five 
days after the operation he showed: Adduction, 56°; abduction, 
8° — ; no hyperphoria; esophoria, 1°. Since the last operation 
the patient has hven seen at frequent intervals, and prisms have 
been given several times for suspected latent esophoria; but he 
has nev(?r manifested clearly any esophoria, and the prisms have 
been removed. His last test on September 25, 1893, showed: 
Adduction, 50°; abduction, 7° +; no hyperphoria; esophoria, 
0.5°. All bromides were stopped from the time of his first visit 
(February, 1892). During the first year he had fourteen at- 
tacks; but they have been steadily decreasing in number, so 
that for the past year he has had only six attacks. This is the 
exact number that he had when under heavy doses of the bro- 
mide salts. The physical condition of this patient has improved 
greatly since the bromides have been withdrawn. 

In actual number I do not think the attacks have lieen 

Tcrjr markedly decreased since the last note (1894), although 

m physical condition of the patient had improved to a remark- 

^ degree when I last saw him. Suspecting that an old injury 
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to his head might be a cause of his epileptic seizures, I sent 
him to Dr. Robert F. Weir with the following note : — 

March 18. 1805. 

My dear Dr. Weir : The bearer, Mr. T., is an epileptic. The rectification 
of his eye-muscles has done him much good, but has not arrested his seizures in 
toto. 

He gives a curious history of a fall upon his head prior to the epileptic 
attacks, and has come from 3Iaine to see if trephining would help him. 

I would appreciate a written opinion from you as to what you would 
advise ; and, should you choose to act, I would intrust him to your care. 

Cordially yours, 

A. L. Ranney. 

To tilis letter Dr. Weir sent me the following reply : — 

Dear Doctor : This patient cannot describe his fits sufficiently in detail 
to attempt any localization, and the point of supposed trauma is too indefinite 
for action. He should, in my judgment, be seen in several fits and the sequence 
of muscular invasion noted down. I may, however, say that, unless thus posi- 
tively localized, trephining will do but little good ; and even wlten localized and 
treated surgically the improvement is a dubious one. 

Yours most truly, 

R. F. Weir. 

Case XXII. — Miss R., aged 22 years. Referred to me on 
October 24, 1893. 

Family History : Mother and two maternal aunts died of 
phthisis. Father has chorea and has had tenotomies performed 
on one internal rectus for esophoria. Chorea for at least four 
generations on the patemal side. Paternal grandmother and 
one great uncle committed suicide. Several cases of insanity 
among the paternal ancestors. 

History of the Case: When the patient was only a day 
old she was given an overdose of morphine. This caused con- 
vulsions, which lasted for several days. This child again had 
one convulsion during her second summer while teething, and 
not long afterward her eyes became markedly crossed. When 5 
or 6 weeks old tenotomies were performed upon both interni 
by the old-fashioned method, for the correction of this defect. 
Although nervous and irritable, she grew large and apparently 
well, developing early. In her thirteenth year she began to 
have "attacks of sickness at the stomach, or perhaps sour 

16 
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rising3." These continued to increase in frequency, and four 
years ago she was placed in care of a physician, who pro- 
nounced them attacks of petit mal. During the past four years 
the spasms have changed in character and become extremely 
frequent. The patient is very regular in her menstruatiou, but 
suffers from very annoying chronic constipation. 

Eye-defecta : At the first visit patient showed : Vision, 0. 
D., f ^ — ; O. S., -^g — , not improved by any glass ; left hjiier- 
phoria, 5° ; esoplioria, 1° to 15° ; extreme nystagmus wlien either 
eye is covered, but only noticeable at times when using both 
eyes. Her left eye rolled up very markedly when covered, and 
putting a red glass or the Maddox rod before either eye caused 
such marked nystagmus that those tests were impossible. I was 
also unable to determine the strength of her ocular muscles. 

A -1° left hyiKjrphorial prism was given and in thirty min- 
utes she showed lefl hyperphoria of 9°, Under homatropme 
her vision in either eye was made ^ — by + 1.25*. Binocular 
vision, ^g — . 

Treatment and Resulta : The treatment consisted in the 
correction of lier hypermetropia by glasses (+ 1.00*) to be 
worn constantly, and a graduated tenotomy upon the left supe- 
rior rectus. Immediately after the operation she sliowed 3° of 
left liyperphoria. Ten days afler the oi)eration she showed: 
Left hyiierphoria, 1°; esoplioria, 10° to 14"; and the eye ditjj 
not roll up when covered. She was then sent liome with in* 
structions to report monthly and return later for treatment. 

November 13, 1893. A letter from her fatlier states that 
she has had six attacks of petit mal during tbe past sixteen 
dajs. This is somewhat less than prior to the tenotomy. 

The treatment of this case can liardly be considered as 
more than l)egmi. The heterophoHa is so extreme that, until- 
further work is done upon the eye-muscles, the nystagmus and: 
the nervous symptoms will undoubtedly persist, 

The extreme difficulties in tlie treatment of such a cai 
when the eyes liad already been operated upon years ago am 
after nystagmus had set in, must be recognized by all who have 
had any experience in the treatment of eye-muscles. I saw this 
case last week. She has fewer petit^mal attacks each month 
than when my work was commenced upon her eyes, and an 
almost total arrest of the nystagmus so long as the right eye 
not covered. She shows still some tendency toward esophoi 
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ind left hypeiplioria. Slie is now wearing prisms because I 
have felt a hesitancy in doing any tenotomies upon this patient 
without long intervals of rest between each step. I have re- 
ported this case as one of " decided amelioration " in the table 
that follows. 

Case XXIII. — Mr. M., aged 31 years; single; clergyman. 
Referred to me on October 21, 1893, by Dr. A. A. Smith, of 
New York. 

Famlh/ Hietoytj : Mother had severe neuralgia. Father 
and three brothers are all living and well. Matenml aunt had 
epilepsy. One case of insanity in ancestry. 

Sisiory of the Case: Patient was well and strong up to 18 
years of age, when he had a "fainting attack." At 24, while 
in college, lie had his first regular epileptic seizure, diu'ing a 
class-rush, after a hard night's work. A few weeks later lie had 
a second attack in presence of a doctor on a train. He fell with 
the epileptic cry, had marked convulsive movemeutSj frothed at 
the mouth, was unconscious for twenty minutes, and very sleepy 
for hours afterward. At that time he was ]uit on heavy doses 
of bromide and has kept it up pretty constantly ever since. 

Three years ago he had attacks from one to three weeks 
apart, but last year had only four severe attacks. He always 
has his attacks in the morning and very often on the cars. 
Looking out of a car-window always causes great discomfort. 

Eye-defects: Under iiomatropine the patient has \^ vision, 
but tolerates a -f- 0.50". His muscular tests at the first visit 
were: Adduction, 23°; abduction, 4°; sursumduction, riglit, 
2° — ; left, 2° — ; right hyperphoria, a shade; esophoria, 1*. 
Within a week, after wearing esophorial prisms, he showed, 
while wearing 6° of prism : Adduction, 33° ; no abduction ; 
BO hyperphoria; csoplioria, 7.5°. Unconqtierahle homonymous 
diplopia existed when the prisms were removed. I^ater a very 
high degree of latent esophoria disclosed itself. 

lYedtment and Results: The treatment of this case con- 
sisted of three graduated tenotomies on the internal recti mus- 
cles. One on each interims was i>erformed within a week ; and 
two weeks later the right intenius was again button-holed. Be- 
tween these steps the patient was seen daily ; his eye-muscles 
were exercised with prisms, and prisms were given as fast as he 
showed any esophoria. 
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Fire dars after the Ia.st operation he showed : Adduction, 
41'; abduction. 6^ -r : no hrperj^oria; no esophoria. All 
bromides were stopped on Xorember '^^ch. 

December 2. 1S93. Patient reports that he has had no 
epileptic attack. His eye-tests are the same as last noted. He 
was sent home wi:h instructions to render a monthly report for 
three or four months. There was reason to believe that some 
latent e^piiona still existed, but I deemed it wise to allow the 
patient ample time to leam to use his eve-muscles in their 
mcNlined adjustment before I iuvestigated the suspected, but 
entirely latent, heterophoria. 

On January 3. 1S94. a report was received from this patient. 
He says : - I have been entirely free frt>m any epileptic seizures, 
and I find my head much relieved when at work. I can speak 
and write mth a faeilitv I have not known for vears." 

This young minister of the gospel had typical attacks of 
genuine epilepsy, and had been obliged to cease his work as 
a pastor. While in Xew York City to get professional opinions 
regardina: liis ca^? he was advised by one eminent neurologist 
to have his head trephined, although he had no scar, no de- 
pression of the skull, no typical symjKoms of a localized irrita- 
tion in the brain, no circumscribed pain at any spot, no i>a- 
ralysis. and. in fact, no indications as to just where to trepliine 
or for what. This the neurologist wlio advised operation 
acknowledrreii. 

At my request Professor Robert F. Weir. M.D., examined 
him to determine if he found any indication for trephining, and 
decided most positively that no indications existed for so danger- 
ous a procedure. The patient disclosed a high degree of eso- 
phoria and was treated by me at irregular periods during 1894. 
Since then he has been too far awav from me and too busv in 

m m 

his profession to follow up the eye-treatment as he should have 
done. He has been irreatlv improved in his general health and 
is now busy in his calling:. In the frequency of his epileptic 
seizures he has been markedly l>enetited (according to the last 
re[K>rt). He has not yet been cured of his epilepsy, nor is the 
maladjustment of his eye"^ yet perfectly corrected. 

Case XXIV. — Master R., asjeil 9 vears. Referred to me 
on January 7. 1SS9. bv Ur. J. W. Wright, of New York. 

Familf/ IP^tory : Both parents are living and healthy. A 
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biotlier has severe headaclies. Several cases of phthisis and 
caucer have developed in maternal ancestry. Sorae phthisis 
also in paternal ancestry. One paternal and one maternal 
uncle had epilepsy. 

Hlslonj of the Case: Patient was a delicate child and was 
circumcised when 18 months old for peevishness, crying, and 
sleeplessness. 

In April, 1881, he had a series of epileptic attacks. The 
next series followed in October, 1881. Botii were very severe 
and several attacks occurred in succession, chloroform being re- 
quired to control them. Screaming attacks were also frequent 
at night and would last for hours. The child was at once put 
upon bromides and did not have another severe attack for a 
year, but had numerous attacks of petit mal. A third series of 
severe convulsions occurred in October, 188-1. He was tlien 
put upon full doses of bromide and corrosive sublimate and liad 
no severe seizures until Marcti, 1887, but during this time had 
very frequent attacks of petit mal. 

In 1885 severe outbreaks of uncontrollable temper oc- 
curred; the child could not be trusted with children, and in 
temper had been known to throw knives, forks, or anything he 
could lay hands on. From tliat time petit-mal attacks have 
been very frequent, and he has had a series of sfevere convul- 
sions in March, 1887, December, 1887, August, 1888, and 
November, 1888. He has taken hea^-j' doses of bromides peri- 
odically, but they seemed to exert no special influence. 

Eye-defects : Under atropine patient showed : Hvperme- 
tropia; O. D., -f 0.75 ; O. S., + 0.50; abduction, 33'; ad- 
duction, 6° — ; sursumduction, right, 3° ; lelt, 3° ; no hyper- 
phoria; esophoria, 6°. Witliin a week after wearing esophorial 
prisms he showed, while wearing a 5" prism : Esophoria, 8° ; 
abduction, 2° — . 

Treaimerd and Residts : On account of the age and the 
peculiar temireraraent of the child, it was found impossible to 
O^wrate upon him under cocaine. Not even his nurse, who had 
great influence over him, could persuade him even to have a 
solution of cocaine dropped in his eye. 

As he showed homonymous diplopia with a red glass and 
at times as much as 20° of esophoria, it was deemed wise by 
his attending physician and myself to operate under chloroform. 
He was put under the aniesthetic with difficulty, and both in- 
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terni were rather freely divided. Great care was taken to avoid 
an overcorrection, and, accordingly, the result was not as good 
as might have been obtained had I followed my customary 
methods and tested the patient's muscles after each tenotomy. 

Two days after the operation the tests sliowed: Esophoria, 
to 6° ; abduction, 6°. Three days later the patient had a 
very severe conviihion, preceded hy a long aura of terror. This 
seizure required the administration of chloroform to control it. 
It was followed by eleven light attacks. The child began to 
develop considerable latent esophoria within the next month, 
and it was becoming evident to my mind that further operative 
work on his interni would be demanded. To my great dis- 
appointment, the parents then decided to discontinue treatment 
for awhile at least, as even the thought of further tenotomies 
seemed to greatly distni'b the child and his parents. Under 
such circumstances very little, if any, benefits could reasonably 
be expected from tlie eye-treatment up to this pohit, as tlie case 
was one that would undoubtedly require considemble time for 
the full solution of the eye-problems encountered. I am in- 
formed that subsequently the parents placed the child in a 
private institution in England. Tliis case should in no respect 
be counted in any inquiry when figuring percentages of results, 
as the eye- treatment was abandoned immediately after the first 
attempt to rectify his muscles. 

Case XXV. — Miss C, aged 15 years. Referred to me on 
April 7, 1892, by Dr. F. H. Olin, of Southbridge, Mass. 

Famih/ History : Mother is delicate witii pulmonary 
trouble. Maternal gmndfather died of phthisis. Father has 
had severe headaches all his life. His motlier and all of his 
brothers also have headaches. No chorea, epilepsy, or insanity 
in ancestry so far as known. 

History of the Case: Patient had spasms in infancy, which 
were attributed to indigestion. About four years ago she 
began to have light attacks of epilepsy in school. In these she 
had an "aura" and momentary lapses of consciousness, but 
never fell. 

In August, 1891, she had an attack in a store, walked 
into the street unconsciously, fell in the street, and was carried 
back into tlie store. She was at once put upon bromides, as 
she showed marked indications of another attack the next dav. 
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In September, 1891, she liad lier second severe fit in iv 
drug-store, and was caiTied home semiconscious by her family 
physician. Bromides were pnslieil for three months and then 
were stopped for a montli. 

Mild attacks appeared in January, 1892, and bromides 
were again commenced. 

In March, 1892, she had her third severe attack, followed 
by another inside of an hour. Both of these were terribly 
severe. 

When I first saw her it was a rare thing for her to go a 

day witliout a light attack, and she often had several in a day. 

All bromides had been stopped a week before. In other re- 

' specta the patient is well and strong. She is a remarkably 

bright girl and an accomplished musician. 

Eye-defects: Under atropine the patient showed: Hyper- 
metropia (-j- O.oO) ; adduction, 28°; abduction, 4° +; sursura- 
duction, right, 1° +; lell, 1° +; right hyperphoria, 0.25°; 
esophoria, \°. After exercise of the muscles and use of prisms 
for a week she showed, while wearing 4° prisma : Adduction. 
45° ; abduction, 1° ; no hyperphoria ; esophoria, 5°. Later she 
developed considerable latent esophoria and riglit hyperphoria, 

Treatment and Eesulis: The treatment of this case con- 
sisted in the wearing of prisms and a graduated tenotomy u])on 
the left inferior rectus and both internal recti muscles. The 
esophorial operations were performed within tlie first month, 
about two weeks a^mrt. During the next month her muscles 
were tested almost daily, and esophorial prisms were given for 
suspected latent trouble; but, her tests being rather uncertain, 
the prisms were removed and the patient sent home for the 
summer. At that time she showed: Adduction, 50° ; abduction, 
6° 4* ; 110 hyperphoria ; no esophoria. During these ten weeks 
she went several times from one to two weeks without any 
attacks, and would tlien have several light ones, usually during 
menstruation. She had no severe attack during this period of 
ten weeks. 

July 28, 1892. Her mother reports tliat during the past 
five weeks she has had nine slight attacks, four of them during 
menstruation. In none of these was she unconscious. 

September 29th. Patient returned to-day for further treat- 
ment, and reports eight light and no severe attacks for the past 
two months. Her eye-tests were taken daily for a week, but, 
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as no esophoria disclosed itself, she was sent home for six weekl 
Her tests were: Adduction, 45°; abduction, 5° + ; i^o ^7V* 
plioria ; no esophoria. 

January 10, 1893. Since last note (twelve weeks ago) tbf 
patient has liad five severe and fifteen light attacks. 

February 16th. Patient returned to-day for treatments 
She began to show some right hyperphoria, and prisms wert 
given to correct it, and increased in strength as fast as shel 
showed any surplus over Ijer glass, ^^'ithin ten days 
showed : Adduction, 43° ; abduction, 4° ; sursumduction, righti 
4° + ; left, ; right hyperphoria, 3° ; esophoria, 0. The leif 
inferior rectus was tlien divided, and six days after the opet*^ 
ation she sliowcd: Adduction, 45*; abduction, 5°; sursum- 
duction, right, 1° -f- ; left, 1° + ; I'ight hyperphoria, 0.25° ; no 
esophoria. Prisms were given licr for exercising the externi 
daily, and she was sent liome. 

Ajnil 19th. Patient's mother reports that she has had fin 
severe and eleven light attacks in the past nine weeks, an£ 
that her abduction is 7°. In November, 1893, her physician 
visited my office and reported that this patient " was, in his 
opinion, decidedly better tlian when under the influence of,, 
bromides." She had few severe fits, longer intervals betwei 
them, and a very marked decrease in the iietit-raal attacks ha 
been observed. This patient was withdrawn from my carSM 
before the eye-treatment was completed, altliough I saw her at 
irregular intervals for a year and did some satisfactory operative 
work on the muscles. I have reported this case as unimproved, 
although I am not sure that decided amelioration or even cure 
is not possible in this case. I have lately written to Dr. Olin 
for a report, but I have recei^'ed no reply, as yet, regarding the 
condition of the patient. ■■ 

Case XXVI.— Miss D., 30 years of age. I 

The final case which I shall report here, in connection^ 
with a few remarks of my own, has Ijeen selected from my 
records of a large number of soraewliat similar cases because it 
illustrates one point to the oculist more forcibly than any othw« 
case which I have yet encouutered, — viz., that the most i 
■petent and inteUigeat ohserver never kiiowa hoio near he may t 
to a happy conclusion of his tcorii upon Iieterophoria, so Im 
as any remaining trace of abnormal miiscnlar conditions i 
in the orbits. 
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In this particular case I had to deal witli (1) a most in- 
tractable case of epilepsy, (2) one that had been drugged for 
years, (3) one that had been snbJMted to the treatment of in- 
jection of animal extiacts [a la Pasteur], (4) one that liad no 
apparent source of reflex irritation outside of her visual appa- 
ratus, and (o) one that for a long time failed to improve under 
my treatment, in spite of very careful refractive work and ap- 
parently satisfactory results from several graduated tenotomies. 

If there exist to-day any further necessity of arguing with 
few members of our profession who deny that epilepsy is ever 
produced by eye-strain, this case ought to modify tiieir views. 

Family History : The father is in good bealtli ; mother 
is very neurasthenic, has severe headaches, weak lungs, astig- 
matism, and hypermetropia. One brother has astigmatism. 
No hereditary nervous disease as far as known. 

Tliis patient, when first seen by me, was a remarkably 
developed woman. As a child slie had always been well and 
strong. She had perfected lierself, at an early age, in swimming 
and various otber forms of athletic exercises. In any feat of 
strength or agility she always excelled. Later she became quite 
a remarkable musician. Her menstrual function apjieared at 
the normal age. It has always been unaccompanied by any 
pain or physical disturbance. 

Some years prior to my seeing this patient slie developed 
epilepsy. The seizures, which were of a severe type (gi'and 
mal), have ]^)ei'sisted at various intervals in spite of all the rec- 
ognized treatment by drugs. She had been jilaced under the 
care of the most eminent specialists here and abroad prior to ray 
seeing her, and later, when drugs had failed to accomplish any- 
thing, she had been treated for months by hypodermatics of 
animal extmcts (a la Pasteur) by Dr. Gibier, of New York, in 
addition to the internal administmtion of various combinations 
of bromides. During tliis period of anxiety on the part of her 
parents and the patient herself she had, from time to time, 
sought for some possible reflex cause for her epileptic seizures. 
Her teeth liad been found i>erfect and were remarkably beauti- 
ful. No rectal conditions existed that could cause irritation. 
Her pelvic organs were normal, with the exception of a curva- 
ture of the coccyx, A suggestion had been made to her to 
have the coccyx removed; hut its relationship to tlie epilepsy 
seemed too doubtful to justify tlio operation in the minds of 
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others who were consulted respecting it. She had no kidney 
disease. She was in no way hysterical, but rather unusually 
placid and free from nervous excitability. 

In the early part of 1894: this patient was referred to me 
by Prof. A. A, Smitli, of New York. As she had never had 
any symptoms referable to the eyes in her life, both the patient 
and her parents were naturally skeptical as to the existence of 
any eye-strain. They consulted me, however, in utter despair, 
— rather with the hope of finding something wrong in the eyes 
or eye-muscles than the expectation of doing so. The rem; 
uig portion of tlie history will show what steps were taketf) 
toward the happy solution of this complex eye-problem 

At the first examination, March 15, 189-4, the patient had 
|§ vision in each eye. She tolerated + 1.50'. She also dis- 
closed: Esophoria, 3°; right hyperphoria, i° ; adduction, 28°; 
abduction, 6° ; right sursuraduction, 2° ; left sursumduction, 2°. 

On the following day homatropine was used. The vision 
in eacli eye was then bronght up to |g with -f- 1.50", 

Prisms of 1° in each eye were given for esophoria. The 
strength of the prisms was gradually increased (as fast as a 
surplus was shown) until March 19th, when she showed (while 
wearing 3° prisms, base out) : Esophoria, 8''; no hyperphoria M 
adduction, 40°; abduction, 1°. The right internal rectus 
then bntion-holed, with an immediate result of; Esophoi 
1° ; abduction, 8°. 

During the next week the patient showed more esophoi 
and prisms were again put on. Tliey were giadiially increaf 
as before, until on March 26tli her eye-tests were (while wearini 
3° prisms, base out, over each eye): Esophoria, lOi" ; ad< 
duction, 42°; abduction, 0. During tliis week she had two 
attacks of grand mal. AH bromides and cerebrin injections 
were slopped nt my orders. The left internum was freely 
button-holed. Immediate result : Esophoria, J° ; abduction, 13", 

From March 26th to April 2d tlie muscles were exercised! 
with prisms daily ; the patient bad one grand-mal attack. 
April 2d the eye-tests showed: Esophoria, 1° ; no hyperphoria; 
adduction, 40°; abduction, 9°; sursumduction, right, 2°; 
left, 2°. 

Between April 2d and 17th esophorial prisms were again 
given and slowly increased as before. There were no epileptic 
seizures. 
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On April ITtli the eye-tests (wearing 3" prisms, base out. 
over each eye) were: Esophoria, 9°; no hypei-phoria ; adduc- 
tion, 46°; abduction, 4° -f- Bight internal rectus agam huttoii' 
holed. Immediate result : Esophoria, i°; abduction, 10°. 

On April 19th tlie patient liad one grand-mal attack. 

On April 23d I ordered + 1.00* for constant use, as it was 
deemed wise to take into consideration the latent error of re- 
fraction. 

Between April 24th and June 15th the patient was tested 
every other day. Her tests averaged : No esophoria ; occasion- 
ally left hyperphoria, i" ; adduction, 40° ; abduction, 10°. She 
had seven seizures, but reported that they were not so severe, 
and not followed by as mucli headache and prostration as prior 
to the eye-treatment. 

Between June loth and 25th a 4° left hyperphoria] prism 
was given and gradually increased, as patient showed a slight 
surplus, up to 2°. Two seizures occurred during this time. 

On June 26th (wearing a 2° left hyperphoria! prism) the 
eye-tests were; Left hyperphoria, 2° ; no esophoria; adduction, 
40° ; abduction, 8° ; right sursumd action, ; left sursumduction, 
4°. Ordered 2° prism, base down, combined with -}- 1.00* in 
left eye, as it was deemed wise for the patient to go away for 
the summer, 

As considBrable operative work ujion the eye-muscles had 
been done rapidly, it was thought best tor the patient to discon- 
tinue all eye-treatment for about three months. During this 
time she could settle down to her new eye-adjustments and 
become accustomed to the new conditions. She left for the 
country with instructions to retum in September following; to 
write, read, or sew but little ; and to live out-of-doors. 

Let us see, up to this time, what has been accomplished 
(from the eye stand-point) during the first thiTe months of eye- 
treatment. 

1. A very large amount of latent esophoria has been dis- 
closed and relieved by three graduated tenotomies. In every 
instance, except in the last (prior to operation), while tlie patient 
was wearing prisms, the abduction fell enough below the normal 
point (8°) to justify the amount of esophoria disclosed by the 
patient and to warrant an operative step for its relief The 
abduction stands at 8°, and the intenii (after three gmduated 
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tenotomies) are able to fuse images over 40° prisms. In oth^ 
words, both the iiiterni and extend sJiow normal power. 

2. Left; hyperphoria (at times suspected by me in the e 
■ tests of this patient) has now begun to disclose itself The snt% 

samduction-tests show; Riglit, ; left, 4° ; the difference beia^ 
jiist twice the pris)n that she w weaving (2°). This warrants i 
in continning it; and the patient shows a distinct surplus i 
tlie 2° prism (21°). In my experience, encli degree of hyp< 
plioria has far greater clinical significance than of exophoria or * 
esophoria. Even fractions of a degree are tlierefore important. 

3. While tliere has been no marked improvement in the 
epileptic seizures, the patient is having no more attacks than 
before tlie eye-treatment, in spite of the fact that the bromides 
and the animal-extract injections have been suddenly withdrawn. 
Otherwise, the patient is as well without drugs as she ever haf 
been for years with them. 

4. The full refractive error (exhibited under homatropinel 
has not yet been corrected. The patient will not yet tolera 
more than -|- 1.00" for constant use.' 

5. Up to this date I Iiad feared that the ttse of animal t 
tracts prior to my seeing tliis patient had seriously hampered a 
in my work. Although 1 had seen, until then, but oiie cast; i 
epilepsy ttiat liad l>eeu treated by thera, I had been serioud 
alarmed by a sudden and marked diminution of siglit that Tm 
lowed an injection of some animal extract whicli the patient hu 
been taking without my knowledge. The vision returned in i 
few days, but the case never did well afterward nnder my care." 
So strong was my conviction as to the effect of these animal in- 
jections upon the treatment of heteroplioria that I felt comiielled, 
before accepting this patient, to express great donbt as to goodg 
results following my work. Apjmreutly, in this case, howeva 
the results of eye-treatment have not been modified in any \ 
by the use of animal extracts. 

6. The most careful questioning of the patient regarding 
the apparent causes of the various epileptic seizures has thiM 
far failed to establish any relationship between the attacks i 
imprudence in eating or the menstrual function, Tliey i 
occur wittiout any exciting cause so far as the patient 
discern. 
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"With these comments as a digression, we are now piepartd 
to continue the study of the clinical history of tliis case. 

The patient returned to tlie city on September 11th, and 
reported that she had had four epileptic seizures since leaving 
the city on June 28th. 

Between September 11th and October 22tl the patient's 
eyes were tested frequently, but no more hyperphoria was dis- 
closed. She had, during tliis time, five epileptic seizures. 

On October 23d a graduated tenotomy was j>erformed on 
the left superior rectus and the prism removed from her glasses. 
The next day the eye-tests were : Left hyperplioria, i° ; ad- 
duction, 40°; abduction, 8°; right sursumduction, 3°; left 
sursumduction, 3°. 

From October 24th to December 11th the patient had six 
epileptic seizures. 

On December 12th some doubt arose in regard to the 
refraction of the patient, as she tolerated cylinders. To thor- 
oughly eliminate this feature of the case a 1-per-cent. solution 
of atropia was instilled into each eye. Under the atropine the 
vision was brought up to ^^ in each pve with the following cor- 
rection : O. D., -}- LOO" 3 H- O.bQ" (axis, 90") ; O. S., + 0.75' 
3 -{- 1.00" (axis. 90°). Glasses were given for constant wear 
to fully correct this refractive error. 

From December 12, 1894. to April 5,1895, the patient 
was under almost daily observation, and her eye-tests were 
perfect, — i.e., no esophoria; no hyperphoria; adduction, 38"; 
abduction, 8° ; right sursumduction, 2° ; left sursumduc- 
tion, 2°. 

In spite of her improved eye-conditions and general good 
health she continued to have about two attacks of grand mal 
each month. Determined to leave uo source of possible reflex 
irritation uncorrected, I again sent the patient to one of the 
leading surgeons in New York to have her spine and pelvis 
examined. He strongly advised against any ojieration for the 
slight curvature of the coccyx, as he did not consider it sufficient 
to cause any reflex trouble. 

On April S, 1895, the patient showed, for tlie first time in 
some months, a very slight amount of left hyperphoria, and a i° 
prism was given. This was increased, during the next few days, 
to a 1° prism. As no more hyperphoria appeared during the 
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next few days, a 1° prism, base up, was combined with 
sphevocylinder in her right eye. 

Her eye-tests on February 6, 1896, ten months from 
last record, were: No esophoria; left hyi>erphoria, 1*; 
duction, 38" ; abduction, 8° ; riglit sursumduction, 1° ; le| 
sursumduction, 3°. 

On April 1, 1896, the patient was seen in my office, 
her eye-tests were identical with those of April 5, 1895. 

Tlie liaiieiit has 7iot had a single seizure since the pni 
was given, over one year ago. Slie seems in perfect healtli. 

It may be well to draw the attention of tlie reader to sol 
facts of interest to ttie general practitioner as well as the oci 
list outside of the remarkable termination of the eye-treatmenl 
of this patient lor epileptic seizures. 

I would call particular attention to these facts in the 
clinical history presented : — 

1. Both the esophoria and liyj)erphoria of this patient 
were almost totally latent. In other words, the majority of 
oculists would probably have I'ailed to discover it on a casual 
examination. The patient had learned (by years of practice) 
to miconsciously adjust for these congenital defects and to siob 
ulate a close approach to a manifest orthophoria, 

2. Persistent watching of the effects of prismatic glasf 
judiciously given from time to time, and three graduated teuot 
omies (performed when tlie muscular tests warranted their 
employment), brought about the establisliment of, apparently, 
perfect ortliophoria for some mouths. The patient showed ful' 
power of abduction, adduction, and sursumduction. 

3. AVhen the eye-tests were persistently normal for soma^ 
mouths and every point in refraction had been carefully deter- 
mined and corrected, I was, naturally, at a loss to explain why 
the epileptic seizures persisted, and I was led to doubt if some, 
other source of reflex disturbance had not escaped all tl 
physicians who had examined and treated this girl. 

4. In spite of this doubt (and in connection with invesl 
gations of the spine and i)elvis made by others at my suggi 
tion), I still kept up an almost daily watch for some type 
latent heteroplioria. 

In this search I was at last happily rewarded. The 
degree of latent hyperphoria (that was at last disclosed) pre 
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to be the remainii)<r source of reflex irritation in tliis case. Since 
the day of its discovery no epileptic attacks have occurred. For 
the flrst time in many years month after month passed without 
an epileptic seizure. 

This patient presented a very complex eye-problem that 
was extremely difficult to solve. Very complete details of the 
treatment of this case have already hecn published. 

Until witiiin a few weeks past she has been totally free 
from attacks for a period of sixteen months. 

During the summer, from causes tliat are somewhat ob- 
scure, she got her digestive apparatus thoroughly upset and had 
four epileptic seizures. 

Her eyes have been examined lately on her return to this 
city and no material change in her eye-tests has been found. 
Her glasses are apparently properly focused and adjusted; so 
that I am at a loss to account for this return of her epilepsy, 
which I trust will prove temporary. 

As she had been under my observation only two years and 
six months (more than half of which time she had been free 
from epileptic seizures and observed by me at very rare inter- 
vals), I do not consider that tlie eye-problems are yet tliorouglily 
solved. She is to-day wearing, and has worn for over a year, a 
1" prism for left hyperi»horia ; and some latent hyperphoria still 
leraains to be corrected in this case. 

I have reported her case iu the table as " decidedly 
ameliorated," but not as cured. 

Summary. 

In closing, I think I have proved to the satisfaction of most 
leaders that, out of tlie 26 cases whose records I have published 
up to this date, 4 have abandoned treatment almost from its 
beginning and should not be counted. Of the 22 remaining 
cases, 10, or 45 per cent., may be considered as well (7 being 
completely cured and 3 being practically cured) ; amelioration 
of the attacks has been aiforded by eye-treatment in 9 cases, or 
nearly 42 per cent. ; and no improvement has been observed in 
3 cases, — about 13 per cent. 

Seven cases completely cured: Nos. 1. 4, 7, 10, 12, 13, and 
20 of table. 

Three cases practically cured: Xos. 5, 6, and 15 of table. 
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alone is not curative, nor, in my opinion, are very marked 
beneficial results to be ex|)ected from them. Prismatic glasses 
are valuable aids, however, in determining the existence and 
amount of latent heterophoria prior to the radical correction of 
such defects by graduated tenotomies. 

9. 77te (hivationqf the eyc'treatvient of epilepsy varies with 
the eye-problems encountered. The establishment of orthophoria 
is not commonly eifected in epileptics inside of one year; and 
very long intervals of rest between the surgical steps may be 
demanded and thus extend tliis limit of time to two or evi 
three years. 

For the past five years I have refused to begin work upon 
the eyes of any epileptic unless I was assured that I could con 
trol the patient for a period of at least twelve months, and see 
ttie patient at sucli intervals as I deemed necessary during that 
period. Experience has taught me in this work that it is mm " 
safer to do it slowly tlian rapidly. 

10. Too mucli stress cannot be laid upon the importance 
of accurately centering all spherical and cylindrical glasses to 
the pupils when prescribed. An imperfectly-fitted frame may 
prove a source of great injury to a patient. Moreover, a de^ 
centered glass may often lead a careful observer into serioi 
error respecting heterophoria. 

11. The objections that are raised before patients by many 
physicians and some oculists to the performance of a graduated 
tenotomy upon an eye-rauscle "because of its risk, danger of 
overcorrection, etc.," too frequently cause unnecessary alarm 
and ollen prevent patients from obtaining the relief that is 
within their grasp, and which prismatic glasses ha%'e not and 
will not afford. 

The operation, as now performed, does not necessitate anj 
confinement to the house, and all surgical dressings to the ej 
are avoided. 

Tiiat the successful operator must possess skill and a high 
grade of technic (acquired by constant practice in that special 
line of surgcrj') is apparent r but I believe that the danger of 
overcorrection is very small in operating properly for hetero- 
phoria, and, in the liands of an expert, an overcorrection is 
very readily controlled and rectified. I do not recall a case 
within the past ten years where I have had a moment's anxie^j 
resulting from an overcorrection, although I have in that tii 



'ven^H 

pon ■ 
:on- 
see 
that 
ud)^| 

mce ■ 
s to 
nay 

anyH 
;sd 
of 
rm 
is 
rid 




THE EYE-TREATMENT OF El'ILEfTICS. 



259 



I performed at least one tlioiisand graduated tenotomies upon the 
muscles of the orbit. 

I think it wise for me to make here a general r48um4 of 
such points relating to reflex epilepsy as I wish to stand on 
record. 

General Resume. 

(..4) I think I have sliown tliat the removal of reflex irri- 
tation will alter the course of genuine epilepsy. Eighty-seven 
per cent, of this set of publislied cases of reflex epilepsy have 
either been cured completely or markedly benefited by the re- 
lief of eye-strain. Other men of high repute have had and 
published similar results. 

(B) 1 have brought forward here some very strong writ- 
ten testimony from physicians of repute and the patients them- 
selves to prove that the histories published by me here are 
those of genuine epileptics, that the results were as I stated, 
and that benefit followed the relief of eye-strain after a failure 
of medicines or diet to control the seizures. 

(C) I think I have shown that I am not afraid to rest my 
claims on clinical facts, suppressing nothing and endeavoring 
to throw all possible light upon the points at issue. 

{D) I think I have shown that tlie benefits wliich these 
patients have experienced are not due either to stopping the 
bromides or to simple counter- irritation. If this were so, why 
do not some of my critics do tlie same and get the same re- 
sults^ They might get up counter-irritation on some of the 
large number of epileptics to whom they offer now but little 
encouragement. 

{E) I deny, as absurd and untenable, the remarkable claim 
which has been frequently made, — viz., that the mental effect on 
a patient from a tenotomy is all tliat is produced. This is too 
weak a claim even for argument. Any adversary must be in 
the last ditch when this is the only loop-hole of escape from 
clinical facts. 

The effects of graduated tenotomies upon the relative 
power of the eye-muscles, as well as upon the adjustment of 
the eyes, are too definite and positive (wlien done with skill) 
to justify any one in attempting to make the " mental eflfect" 
appear more prominent than the actual effect. The latter can 
be scientifically measured ; the former is mere speculation. 
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(F) I deny the implied claim, made by some critics, that 
a sort of permanent mental liypiiotisra is a possible factor in 
ray i-esults. 1 should be proud to possess any psychological 
power tlmt could confer health and happiness upon sufferers 
that I meet; but I must modestly disclaim any such happy 
endowment, and give to nature alone the credit of re-estflblisli- 
ing herself atler her burdens have been removed. 

(G) I tiiiiik tlie total percentage of epileptics Avho suffer 
from eye-strain as an important factor is very large, after first 
deducting from tlie total number the comparatively small number 
of cases lliat owe their epileptic seizures directly to some organic 
lesion of tlie brain or to a depression of the skull. 

Almost all chronic epileptics give a history of falls that 
have sometime injured the head in some way. Few of these 
cases, however, have cnougli depression of the skull to make 
trephining imperative, and in every such case the injury must 
have preceded any epileptic seizures to make it probable that 
tlie fits were the direct result of the injury, 

(H) The enormous percentage of complete and practical 
recoveries (in tliis set of twenty-two cases reported here, where 
eye-strain was relieved) is much larger, I think, than any one 
can reasonably hojie to obtain in any larger number of cases, 
even when the oculist is particularly skillful in solving the 
complicated eye-prohlems of epileptics, and has had a wide ex- 
perience in this field. Such a percentage as reported here is 
vastly greater than I have ever claimed or even ho]jed for in 
epileptics.' 

(/) I think I have shown tliat eye-strain can exist without 
any eye-symptonis, and ttiat " pain in the occiput and na[je of 
the neck " need not necessarily exist, although common in such 
cases. 

(J) I think I have explained quite fully why epileptic 
patients may have temporary relapses after good results from 
eye- treatment, without in any way justifying invidious criticism 
upon the treatment or the ]>ermanent benefits that might have 
been uninterrupted if the patient had avoided new sources ot 
reflex irritation. 

(K) I would impress the reader with the fact that 
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marked atnelio ration of epileptic seizures (in violence or fre- 
quency) without drugs Is a great step in advance of previous 
methods of medication (even if the cure is not complete). 

(X) I would again impress upon the medical profession tlie 
extreme difficulties of eye- treatment of clironic epileptics, and 
the necessity of long-continued and patient watching for latent 
errors of adjustment, before ojierative work is discussed or at- 
tempted. Moreover, it is important tlint the ocuhst be familiar 
witli the new metliods, and that tlie patient be sufficiently intel- 
ligent to realize the importance of details and to be i>ersistent in 
the treatment until perfect adjustment of the eyes is established. 
I received the following letter fionci a country practitioner that 
tells its own story : — 

Dear Db. Raiiney : I Iiuvt icad your articles dq tlie cj'e-treatuietit of cpi- 
.lipij' with greut iiitei't^st. I kuow little about eyes, but I buve nn epileptic pntient 
lliat cannot be cured, I niii tempted to cut nn eje-muscle and see if it does Any 
good. HespeclfuUy yours, 

Dh . 

(Jtf) I think it can be shown that many eminent medical 
men, who bitterly opposed, in years past, the views advocated 
here, have been forced, at last, to give some recognition to the 
eye-treatment of nervous diseases. Tliey are not yet enthusiasts, 
perhaps, nor are tliey all skillful in the work, but tliey cannot 
afford to longer oppose, witli manifest bigotry or intolerance, 
the clinical facts that liavc been brouglit to tlieir notice. Quo- 
tations can easily be made from many of the latest text-books 
on the eye and on nervous diseases to show liow much attention 
has been given to eye-muscles (in contrast with text-books of 
the past). 

(N) 1 tt-ould again raise my voice in protest against treating 
any form of nervous disease with drugs (especially the more in- 
tractable types, such as epilepsy, insanity, chorea, and neu- 
ralgias) until a very careful and intelligent search has been 
•made for all reflex causes. It may take time to do this, and it 
may involve some exiiense, but it is often tlie sliortest and surest 
way to effect a cure. It is scientific rather than an empirical 
and purely speculative method of stopping symptoms instead of 
the cause. 

I now present a tabulated summary of the twenty-six cases 
of epilepsy reported by me. They were treated entirely through 
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the correction of errors of refraction and anomiilies of adjust- 
ment of tlie eyes. I liave reproduced the original records' of 
January, 1894, in order tliat the reader may contrast the four 
right-hand cohimns with each other and thus see the progress 
of eacli patient during tlie last tliree years. Tlie other columns 
give the reader information that is easy of reference resiJecting 
the history of the case, the refractive errors that existed, and 
the treatment of the eye-muscles. 

This somewhat lengthy chapter on epilepsy finishes my 
contribntion to an attempt to see jnstice done to a new and 
rapidly growing method. I do not liope in this world to see the 
lion and tlie Iamb lie down in peace together; but I ha%'e not 
yet lost faith that, in time, careful, honest, conscientious, and 
painstaking work will bring the reward of appreciation and re- 
si>ect even of those who differ with rrie. 

If it be true, as I think time will surely demonstrate it to 
be, that epilepsy is commonly a reflex rather than an evidence 
of organic disease, the medical profession will have to be edu- 
cated to discard thera])entics imtil the radical eh'minatioti of all 
existing reflexes has been attempted by skillful men and the 
epileptic attacks still persist. Such an education, of necessity, 
takes time. Moreover, those who are truly skilled in special 
lines of medical work tliat l)Gar upon tlie treatment of epilepsy 
are fewer in number to-day than tliey surely will be in the 
future. Even in the medical staff's of public institutions it is 
very difficult to-day to find any one who is willing to devote the 
necessary time and trouble to epileptic patients. It is so much 
easier to give bromides, and the prognosis (according to text- 
books) seems so bad to most medical men, that these poor 
victims, helpless and lio^ieless, are either given up to routine 
drugging or are at last turned out without drugs into epileptic 
colonies, where they can have their fits with less personal 
humiliation and without social ostracism. 

The late investigations that have been made relative to 
abdominal reflexes from floating kidney bid fair to aid in some 
cases of intractable epilepsy. I have lately seen two cases . 
where extreme heterophoria had existed and been satisfactorilw 

' Tbe recordi of these cimb were first puljllahed by me In ISM In the New Toife'' 
Medical Journal. Since that date infflcli^ut tlm? lias clapBvd to show whctbir there wm 
any permanancj to mj reeulW or whether the patient* relapaetl In their Tonner epIUptic 
condition. 
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corrected by me without a complete cessation of the epileptic 
seizures. I was at a loss to discover any cause for these sporadic 
attacks, especially as the nose, teeth, pelvic organs, rectum, and 
ears had been examined and found to be normal. At last I 
suggested to these patients the advisability of being examined 
for a suspected floating kidney. The persistence of digestive 
disturbances, difficulty in sleeping upon one side, and some 
bladder disturbance seemed to me a cause for suspicion of some 
abdominal reflex. One of these patients has lately been oper- 
ated upon for a displacement of about six inches of the right 
kidney ; the other has an equally marked displacement, but has 
not yet decided to attempt its fixation. The effects of this work 
upon the epilepsy has not yet been determined. 
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A Dktailed Summary of the Treatment of Twentt-six Cases 
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I results. 



+0.75 
+0.75 



Double con- 
vergent stra- 
bismus. 



40 „ 

Additional 
latent 
esophoria dis- 
covered. 



no 

Additional 
latent 
esophoria dis- 
covered. 



40 SO 

Latent eso- 
phoria and 
hyi)erphoria 
disclosed them- 
selves to a 
high degree. 



•/^ ••■•• •■••■ 

Latent eso- 
phoria was dis- 
closed to a very 
high degree. 



160 20 

Crossed 
diplopia; hy- 
pe rexophori'a. 



lOO 

A high deipr«e 
uf latent eso- 
phoria dis- 
closed 
itself later. 



I Two graduated 

tenotomies 
' upon the in- 
terni : hyper- 
metropic 
, glasses. 



. Two graduated 
I tenotomies 
I upon the in- 
I temi : hyper- 
' metropfc 

! 8l< 



I 



Graduated 

tenotomies ; 

glasses for 

reading. 



Three gradu- 
ated tenoto- 
mies: fiill cor- 
rection of 
refraction by 
glasses. 



Three gradu- 
ated tenoto- 
mies: glasses 
for constant 
wear. 



Two graduated 
tenotnmies 
upon the in- 
temi : fbll oor- 
rection of 
astigmatism 
by glasses. 



Graduated 

tenotomies for 

esophoria and 

hyperphoria. 



None. ' Extremely 
frequent ': 
' often during 
I each dav. 



None. About fi>ur 
I severe 

attacks dnr- 
' ing each 

None. '. Two attacks 
: during the 
• year prior to 

1 '■''*• 

! treatment. 



None. Thirtv-four 
davs during 

the year 
prior to eye- 
I treatment 
' had been at- 
I tended with 
a series of 
I convulsions. 

I 
None. Seiiures 

I somewhat 

irregular. 

! abuut fitor a 

1 year. 



None. 



' None. 



Three 
attacks dnr- 

ing year 
while under 

bromides. 



About two 

severe 

seiiures each 

month. 
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A Dktailed Summary of tke Treatment of Twentt-six Cases of 



• 

H 
« 

•< 

o 


^1 


3 
5 


Age and 
Condition. 


Previous 
Treatment 

AND 

Results. 


RBrRACTIVE 

Errors. 


Muscular 
Anomaues. 


Ocular 
Treatment 

EMrtOTKD. 


Is 


Number 

or ATTArxs 

While 

TaEI!(0 

Bromides. 




&9 














QS 














H. M. A. 


Eso. Ezo. Hyp. 








10 


Oct. 


Mr. F. 


40 yrs.; 


Had never 


^Hl.alU •■••••■»• •••••••-• 

•^i»3v ••••••••• ••••••••• 


6o - 


Four graduated 1 None. 


Had never 




22. 




married. 


taken any 


Homony- 


tenotomies ; ! 


taken 




189U. 






bromide 
salu. 




mous diplopia 

prior to 

tanotomies. 


spherical 
glasses for con- 
stant wear. 




bromides. 


11 


Msr. 


Mr. B. 


22 yrs. ; 


Had taken 


+0.75 


50 „ 


Two graduated 


None. 


Frequent 




^\ 




single. 


bromides for 


^HJ«/0 ••••■••»• •••■••••■ 


Latent 


tanotomies 




severe 




1891. 






years, but 

had 

abandoned 

them for 6 

months prior 

to eye-treat^ 

ment. 




esophoria 
existed. 


upon the 

intami ; glasses 

for his refiraol- 

ive error. 




seitures. 


12 


Mar. 


Mrs. 0. 


30 yrs. 


Bromides for 


-fl.OO +0.50 

+1^ +0.60 


m^ •••■« •••■• 


Two graduated 


None. 


Paroxysms 




1. 






3 or 4 years ; 


Latent eso- 


tenotomies 




ofountinooos 




1893. 






no benefit 




phoria disclosed 


upon the 




epilepsy at 
intervals 










derived. 




itself 


intami : cor- 












Serions men- 




to a marked 


rection of the 




that would 










tal and phys- 
ical effects 


_ 


degree. 


refkaetive 




last from 24 














errors by 




to 48 hours. 










were 




f 


glasses. 














apparent. 




< 








13 


T' 


Mrs.W. 


30 yrs. 


Bromides 


Abeoluta emme- 


;«>• ^..... 


One gradnatod 


None. 


Exact rec«ird 








seemed to 


tropia (even under 


Tha filBhoria 


tenotomy upon 
the right in- 




not ker>t by 

family. 
Several ^K>- 




1893. 






exert no in- 


atropine). 


wsuokur 












fluence nnon 
the attaoKs. 




iftftmt." 


tomal rectos. 














m 






curred dur- 




















ing the first 




















week that I 




















parsonsUv 
controlled 






























• 








the case. 


14 


Mar. 


Mr. 8. 


19 yrs.; 


Bromides for 


Absoluta emme- 


70 ...- ...» 


One graduated 


None. 


An attack 




2. 




single. 


7 years; 


tropia (even under 


The esophoria 


tenotomy of 




abont every 




1893. 






negative 


atropine). 


was almost 


right internal 




14 days. 




• 






resulu. 




totally latent. 


rectus. 




- 


15 


Sept., 


Mr. P. 


26 yrs.; 


Bromides for 


Emmetropia. 


i ^ ••••• ••••« 


Three gradu- 


None. 


Six severe 




1893. 




single. 


some years ; 

negative 

resulu. 




Additional 

latent 
esophoria. 


ated tenoto- 
mies upon 
intemi. 




convulsions 
daring the 
year that 
preceded the 
eye- 
treatment. 


16 


Mar. 


Mr. H. 


18 yrs,; 


Bromides for 


^^*««)M •••«•••»• ••■•■••■■ 


Double diver- 


Two graduated 


None. 


A severe con- 




23. 




single. 


some years ; 


^^i.Wj •••••••*■ •■••••••• 


gent stra- 


tenotomies 




vulsion each 




1893. 






negstive 
results. 




bismus : 
apparently a 

right 
hyperphoria 

also. 


upon the ex- 
temi ; tnW oor- 

rection of 

refractive error 

by glasses. 




month : f^m 

two to fifteen 

attacks of 

petit mal 

daily. 


17 


Dec. 


Miss F. 


17 yrs. 


Had never 


Absolute emme- 


30 .... .... 


One graduated 


None. 


Had never 




28. 






taken the 


tropia f under 


Some latent 


tenotomy upon ' 


taken 




1891. 






bromide 


atropine J. 


esophoria 


th^ right inter- 


bromidas. 










salts. 




was disclosed. 


nal rectus. 






18 


Oct. 


Miss J. 


22 yrs. 


Bromides for 


4- 1.00 


ISO 60+ 


Graduated 


None. 


About four 




13. 






years ; at- 


Crossed and 


tenotomies 




severe 




1890. 






tacks not 
arrested, but 
decreased in 




verticsl 
diplopia. 


upon both ex- 
temi and su- 
perior reetns ; 
rail oorrection 




attacks eaob 
year. 










number. 
























of refiraotion 




















by glasses. 

1 
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A Detailed Summary of the Treatment of Twbntt-six Casks of 



o 

M 

5 
o 


Date First 

XAMINATIO.N. 


< 
E 

ks 


Age and 
Condition. 


Pretiocs 
Trbatmbxt 

AND 

Results. 


RErRACTITK 
£SRORS. 


MrsccLAS 
Anomalies. 


Ocular 

TSBATMBirr 
EMrLOTED. 


Is 


NCMBCB 

or ATTACKS 

While 

Taking 

Bromides. 




U 




■ 






















H. M. A. 


Eso. Exo. Hyp. 








19 


Mar. 
10. 


MissD. 


12 jn. 


Bromidas for 
18 months ; 


4.2 7^ 


2o :/ 

A high degree 
of latent 


Graduated 
tenotomies 


None. 


Attacks 




■ wf* S •^ # # # 9 • • # •• # • •• •••■• 

*T^3*0a/ ••••••••• •■■•••••• 


arrested for 




1893. 






physioal ra- 


upon the in* 




18 months at 










salts ansatis- 1 


eeophoria 


temi; glasses 




one time. 










fiuTtory. 




disclosed 
itself. 


for constant 
wear. 






20 


Juoa 


MissD. 


90 jrs. 


Bromides for 


^^Isiff/ t«a*««*** ••■•••#•■ 


•r^* ••••• ••••« 


Two graduated 


None. 


Ten serers 




lA. 






orerSyears. ; +1J0 ~ - 


A high degree 


tenotomies 




aeixures ia 




1893. 










of latent 
esopbona. 


upon internal 

recti ; + 1.00 s. 

glass Tor con- 




5 years. 


































stant wear. 






21 


Fab. 


Mr.T. 


22yTS.; 


Bromides in 


+0.50 +0.50 


C^ ••••« ••••• 


Both intemi 


None. 


An BTerage 




17, 




mar- 


heary doees , 4-0.50 +0.50 


This patient 


had been oper- 




of six serere 




1892. 




ried. 


for past 10 
years. 


has shown 

an approach 

to double 


ated upon prior 
to my examina- 




fits each 
year, with 










r 




tion of the pa- 




some petit- 














oonTergent 


tient. One 




mal attacks. 














squint prior 


graduated 


















to my tests. 


tenotomy was 

performed 

by roe. 






22 


Oct. 


Miss R. 


22 yn. 


No bromides. 


j-1.25 

*^*i««v ••••••■■■ ••••■•••• 


150 ...« 90 


Graduated 


None. 


Had nerer 




24. 








Extreme 


tenotomy upon 




taken 




1893. 










nrstagmns 
when either 


left superior 




bromides. 














rectus. 


















eye is oorered. 








23 


Oct 


Mr. M. 


31 yrs. ; 


Bromides for 


-1-0.50 


7>|0 

Unconauer- 
able diplopia. 


Three gradu- 


None. 


Four severs 




21. 




singU. 


past 12 


ated tenotomies 




fits during 




1893. 






years. 




upon 




past year. 
















the intemi. 






24 


Jan. 


Master 


9jTS. 


1 
Bromides in -H)..*iO „ 


60 ...„ ...„ 


Two graduated 


None. 


A series of 




7. 


R. 




large dotes +0.50 


Additional 


tenotomies 




oonTuIsire 




1889. 






at interrals 


latent 


upon the in- 




seitures at 










for some 




esophoria. 


temi, under 




irregular ia- 










years: nega- 






chloroform. 




tenrals. Very 










tire resalts. 










Arequent 
attacks of 

petit mal 

between the 

oonrulsire 

outbreaks. 


20 


AyH. 


Bliss C. 


15 yrs. 


Bromides for 


+0.50 


60 ..... 40 


Graduated 


None. 


Very severs 








6 months : 


^f^jt^^j ......... ......... 


Considerable 


tenotomies 




aeixures at 




1892. 






resalu not 
satisfactory. 




latent eso- 
phoria and 


upon both 
intemal recti 




irregular 
interrals. 












hyperphoria 


and left in- 




Petit-mal 










1 
1 


existed. 


ferior rectus. 




attacks Tcry 

frequent. 

often sereral 

during each 

day. 


26 


Mar. 


Miss D. 


25 yrs. 


Bromides: +1..'50 

animal ex- +1.50 


80 ...> 10 


Graduated 


None. 


Very severe 




15. • 








tenotomies 




attacks of 




1894. 






tracts : nega- | 
tire resnlts. , 




upon both 
intemi. 




grand mal 
about once in 




















•ach week. 



Smnmary : Completely cured : Cases I, 4. 7, 10, 12. 13, 20. Amelioration : Cases 2. 9, 14. 18. 19, 21. 22. 23, 26. 
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CHAPTER A'lII. 



TEE EYE-TREATMEST OF NERVOUS PROSTRATION 
AND INSANITY. 

The conditions of nervoas prostration and insanity seem I 
to be so closely related, in many instances, tbat the author has 1 
deemed it wise to include the records of a few interesting cases 1 
of these types in one chapter. 

Many victims of insanity, especially in some of the milder" 
types, clearly show, by their clinical histories, that the mental 
disturbance did not develop while in perfect health, but that it 
was jireceded by a decided nervous debility which had for a 
variable period of time been recognized by the patients them- J 
selves, their immediate families, and friends. 

Irrespective of the views that are advanced to*day regard- j 
ing the organic changes which are encountered in the braini 
itself or its envelopes in the various types of insanity, it must! 
be admitted, I think, by all medical men having a large experi-1 
ence with the insane, that remarkable and complete recoveries J 
sometimes do occur in patients that apparently for a time gavel 
little basis for a hopeful prognosis. 

The clinical histories of two cases tliat I shall incorporate 
in this chapter are of this type. 

Neither of these seemed to me, at first, to be cases thatJ 
justified much hope, if any, of ultimate recovery ; they presented! 
symptoms ttiat pointed, in the strongest way, toward the exist- J 
ence of organic cerebral disease ; they were hard to control byJ 
experienced attendants; they had not been benefited (prior tofl 
consulting me) by medication, although they had been treated! 
for some time by men of reputation; one was in extremely bad! 
physical condition, so that the probable duration of life seeraeil 
to be near its close ; and, in each instance, the eye-treatmentl 
was begun (purely at the solicitation of friends) rather as a last! 
hope than from faith in its curative residts. 

One of these cases presented many of the typical symptomsl 
of paresis, — a disease that is generally accepted by the physi-j 
cian as a hopeless malady, 

Some years ago. wlien Weir Mitctiell first brought the | 
(270) 
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" rest cure" into prominence as a means of restoration to health 
of cases of general physical debility and nervous collapse, the 
happy results obtained by this method of treatment (in which 
drugs formed no essential factor) led to its general adoption by 
medical men as a step in advance of ail previous methods. 

It cannot be denied that by tliis method of treatment thous- 
ands of sufferers from nervous prostration have been greatly 
benefited or restored to liealth ; but they have had to bear with 
patience its many unpleasant features for months at a time ; 
have had to voluntarily isolate themselves from their families, 
witliout even written communications with loved ones; have 
been confined to bed; have been fed under explicit directions; 
have had a trained nurse to direct tliem ; have liad massage and 
electricity as a substitute for exercise ; and liave in no way been 
allowed to itse their eyes for reading, sewing, playing games, or 
other amusements. 

Tiie ^mrticular factor in this so-called " rest treatment " 
that I have put iu italics in the preceding paragraphs has not 
been given, perhaps, sufficient credit for its results upon this 
class of patients. 

It is essentially a rest treatment to vision as well as to 
muscles. 

It practically reduces to a minimum in these patients all 
leakage of nerve-force from eye-strain. It allows of a fresh 
accumulation of nervous energy, because it arrests (as far as it is 
possible to do without direct aid to the eyes) excessive expen- 
ditures of nerve-force, in those patients who are unconscious 
victims to errors of refraction or anomalies of the muscles of 
the orbits (heterophoria). 

That the distinguished neurologist, after whom tliis rest 
treatment is commonly named and by whom it is extensively 
employed, is not indifferent to this view is shown, I think, by 
the fact that he to-day has the eyes of many of his patients very 
carefully examined during or prior to his rest treatment.' 

Possibly he has found that his cures are more rapid and 
permanent, when eye-strain is corrected early, than in years past, 
when the testing of the eyes of neurasthenic patients was less 
frequently, and certainly less thoroughly, done, even by oculists 
of repute. 
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One of tlie cases reported in this chapter affords a happy 
illustration of my view: — 

Arter tliree montlis or more of the strictest rest treatment 
slie was discharged by tlie aforesaid neurologist as cured. The 
improvement lasted only a few months. Gradually all the old 
symptoms of nervous prostration returned. Her physical aud 
nervous condition became, witliin one year, as bad as, if niAM 
worse than, before tlie rest treatment. 

A correction of a latent heterophoria without any rest! 
treatment restored her to health, and the cure has remained'^ 
permanent for many years. 

To the thinking mind this case suggests the followioj 
pertinent inquiry: — 

Could not this patient have been spared the confinement;] 
the isolation from husband and children ; the large expentt 
entailed by absence from home, tmined nurse, etc. ; and onsV 
more year of suffering had tlie eyes been examined earlier t 

Anotlier case reported in this chapter illustrates, perhaps 
with equal force, the failure of a somewhat similar experience. 
Here heterophoria proved to be the exciting cause of peculiar 
and intractable nervous manifestations in a male, and its cor- 
rection effected a complete cure. 

It is not the author's inteution, in this chapter, to discuss 
in detail eitlier insanity or neurasthenia in their varied typeffi 
and manifestations. The limits of this small volume wouldJ 
preclude it, if otherwise it seemed to the author judicious tol 
attempt it. It is sufficient to bring forward here (purely as anl 
object-lesson) a few clinical histories that are of great interest I 
because they shed light uijon a much neglected factor in mental | 
as well as physical collapse. 

Such cases as these are not witliout parallel in the experi-J 
ences of other medical men who have devoted themselves to the4 
study of heterophoria. I find in my case-books several letters ■ 
from physicians that narrate equally startling results from the 
i-elief of eye-strain in cases of extreme mental disturbances. 
Furthermore, similar results have been pubUshed by others, i 
from time to time, within the past decade, without apparently! 
attracting tlie amount of attention that such results should] 
warrant. 

I feel sure that in the future more attention will be paid t 
the eyes of inmates of our insane-asylums, In the past, as f 
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I can learu by conversation with medical directors of sucli 
institutions, little, if anything, has been attempted in this line. 
Even the refraction of insane patients has not been generally 
tested under atropine in such institutions; nor are any system- 
atic records kept of ei/e-examiiiations of inmates, as far as I 
know, in any insane-asylum of America or Europe. 

I have at times pleaded with several medical stiiwrintendents 
of public institutions of tliis kind for an attempt to obtain and 
publish a complete set of eye-tests (by the new metliods) of all 
the insane patients under their care ; but I have been met with 
the statement that the resident medical staff was not comi)etent 
to do the work, and that the labor of doing it was too great to 
undertake wittiout a special appropriation to meet the expense 
of employing competent aid in making the investigation. 

A case is reported by my friend. Dr. G. T. Stevens,' where 
acute mania was arrested almost at once by the employment of a 
few drops of eserine in the eye, in order to aid the accommoda- 
tion that was temporarily paralyzed, and to stimulate pupillary 
contraction. 

Ill one of the cases reported by me the use of atropine in 
the eye to relax ciliary spasm caused an immediate restoration 
of the patient to health. His eyes had never been regarded as 
a factor in his nervous disorder. 

Case I. Symptoms Closely Resembling Those of Paresis. — 
Mr, B., age 37; clerk; married. Patient was referred to me 
by Dr. T. J. Martin, of Buffalo, on February 20, 1895. 

Family History : Father died of apoplexy at 79; mother 
died of Bright's disease at 69. Several paternal relatives died 
of paralysis. No hereditary tendencies to plithisis, headaches, 
or nervous diseases. Has one son, 11 years old, who is strong 
and well. 

History of the Case: For tlie past two years this patient 
has shown great irritability in his business. In May, 1894, he 
began to liave pains in the occiput and trouble in his speech. 
The pains subsided in June, but his speech continued to be 
troublesome. 

In October, 1894, he had a sudden collapse of business 
ability, — sending goods to wrong places and misapplying checks 
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and money. A loss of memory for events and names develop 
Gradually the condition of somnolence apjjeared; so that 
would dvoj) to sleep suddenly. 

For tlie past three months he has taken a course of gal- 
vanism. He ran now tell names and remember events from 
day to day, but he has lately been doing strangely-erratic things 
ill tlie line of ])urcliases and expenditures. The day befoi 
leaving Buffalo he went to all the banks trying to cash check) 
and bought a number of horses, a revolver, etc. He is con- 
stantly Imnting througli the drawers and closets in liis hons&] 
He will steal and hide sweets and cakes from his own table 
he is utterly irresponsible, very hard to control, and imagim 
that he is very wealthy. 

After reaching New York in charge of a male nurse 
became more violent than usual, and very difficult to controL- 
He accosted women ou the street until a policeman was on the 
point of arresting liim ; tried to enter different rooms in the 
boarding-house ; put ou his clothes incorrectly, — his drawew 
over his pants, etc. ; washed his feet in the sloi>jar 
resisted all attempts to control him, etc. 

Eye-defects: Tliis patient's refraction (under homatropine) 
was corrected by + 0.50" 3 + 0.50" (axis, 90°) in each eye. 
the first examination he showed but 1° of manifest csopho! 
with an abduction of 8° ; but esophorial prisms weit; given am 
increased, as fast as he showed any surplus, until he discloi 
12° of latent esophoria, and unconquerable iiomonymoi 
diplopia when prisms were removed. 

Treatment and Results: Witliout any promises of cure, oi 
even expectation of such a result, I advised a radical elim' 
tion of the esojihoriit by graduated tenotomies upon both intemL- 
To this step the wife and friends assented, with the hope ihat 
some possible improvement might follow the removal of so great 
a leakage of nerve-force as eye-strain was causing iu this 
patient. 

.\fter an operation on each intemus I advised the fami 
to give this patient absolute quiet and rest in a family san: 
rium near Buffalo for several months. He was not a s 
member of any private family at this time, and was too hard t( 
control even for any male nurse to feel safe with him while 
his exclusive care. 

His eye-tests after the operations were as follow : N 
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hyperphoria; noesopboria; adduction, 30° ; abduction, 6° + ; 
right sursumductioii, 3° ; left sursumductiou, 3°. 

Tliis patient followed my advice. He improved very 
rapidly, and was discharged as cured from, the sanitarium 
after a few months of simple rest. 

A friend of this patient reported, only a few weeks ago, 
that the recovery of this patient seemed to be complete and per- 
manent. He has again engaged in business and shows no 
signs of mental disturbance. 

As this patient was only under my care for about ten days. 
I doubt if all latent esophoria has yet been fully developed and 
coiTected. The wonderful change that immediately followed 
the work done upon the eye-muscles indicates quite clearly (to 
my mind) that the cerebral disturbance in this case was de- 
pendent largely upon an extreme physical depression produced 
by eye-stmin, and tliat recovery would have been improbable 
without the o]Terative work that arrested the leakage of nerve- 
force in this patient. 

Case H. Melancholia with Suicidal Tendencies. — Mr. T., 
aged 37 ; married ; insurance-broker. Referred to me by Dr. 
Trask, of Astoria, Long Island, N. Y. 

Faviily History : Mother has been an invahd most of her 
life. One sister has had nervous prostration. An aunt was 
insane. An uncle committed suicide. Some phthisis in his 
paternal ancestry. 

History of the Case : This patient has suffered for twenty 
years with sick headaches and for over two years with 
insomnia. 

During the past two years his relatives have noticed that 
morbid feelings and delusions liave been manifested from time 
to time, and that gmdually the condHiftn of melancholia with 
sviciddl tendencies had developed to such an extent as to cause 
alai'tn. He had been for months unable to attend to business, and 
most of the time of late it had been deemed imprudent to leave 
him without a companion. All medical treatment and a trip to 
Europe had afforded no permanent relief 

Eye-defects: This patient's refraction (under atropine) was 
corrected by — 3.50' 3 — 1.00" (axis, 90°) in each eye. A 
marked hyperphoria and a decided exophoria also existed. 

Tr&ttment and Results: Glasses for constant wear (to 
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fully correct tlie refmction) were ordered, and two graduated 
tenotomies were perlbrmed (one on the inferior rectus and one 
on the right extenuis), 

Within six weeks this patient regained his health and all 
signs of mental depression disappeared. 

He has been seen by me from time to time during the 
past eight years and no relapse has ever occurred, although he 
has passed through extreme bnshiess anxieties and other 
experiences that would have prostrated him in the past. 

Case III. EiHire Loss of Mental Faculties, with Insomm 
and Symptoms of Cerebral Softening. — Mr. 1'., aged 41 
married ; manufacturer. 

The entire history of this very remarkable case has alread; 
been given in Chapter V, The author would refer the readi 
to page 153 for full details of symptoms and treatment, 

Tliis patient liad gradually readied a point wliere he could 
not tell how or where his various garments were designed to be 
worn ; and he had been known to chew on a bolus of food for 
one hour until told to swallow. He had for months been 
cared for as a child would be ; his bills had been paid for liim 
by his attendant; he had been regarded as a case of hopeless 
softening of the brain by all physicians that had been employed 
to treat him, and yet he made a complete recovery by the 
correction of his eye-defects. 

Seven years have passed without a relapse. He is to-di 
actually engaged in his old business pursuits, that are t< 
taxing to his strength and in whicli large financial interests 
involved. 

Case IV. MelanrhoUa^ with Violent Outhreaks and 
hiaions. — Mr. C, aged 47 ; married : treasurer of a coi-po ration. 

Foinibj Historij : No history of mental disease in ancestry 
as far as patient knows. Most of his immediate relations and 
his ancestry are somewhat delicate in physique. Some havi 
headaches. No phthisical tendencies. 

History of the Case: This patient was from youth of 
delicate build, thin, pale, and not overstrong. He had cull 
vated literary tastes, wrote poetry, was extremely bright lu 
intellectual way, and was appointed early in charge of v 
large financial interests. His temperament was a wonderful 
cheerful one, both in his family and his outside social relati 
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About three months before I was called to see him he liad 
caused great alarm and anxiety among his friends and family 
by unmistakable signs of mental failure and delusions. Among 
the first symptoms that he showed were several startling con- 
fessions on successive days to his wife of infidelities with nearly 
all of iier most intimate friends (at times and places which were 
incompatible with the facts). Soon his mental vagaries be- 
came apparent in business, so that lie was asked to take a leave 
of absence lor rest and recuperation. 

Within the next few weeks a marked melancholia de- 
veloped. He became reticent, taciturn, and would sit motion- 
less for hours, refusing food, disregarding attempts at conver- 
sation, and witli a fixed gaze upon some object in the room. 

He became too weak to go out of the house often for 
exercise ; in fact, a decided disinclination developed to leave his 
room, and persuasion was of little avail. Extreme irritability 
developed whenever he was disturbed. 

This was the condition of the patient when I first was 
called to see him at his country home. 

On looking at liis face 1 saw at once that one eye coti- 
verged extremely, while (he other apparently rolled up under- 
neath the ei/elid when shielded. 

Binocular vision was evidently difficult for any length of 
time. He had never worn glasses or had his eyes tested. 

His mental condition was too sluggish to get any intel- 
ligent answers to questions ; so, at ray suggestion, he was 
brought to New York and a male attendant was obtained at 
once. 

"When brought to my office, some eye-tests were obtained 
with the greatest difficulty that pointed to extreme astigmatism 
in the lefl eve (-{- i.HO''- ; axis, 115°) and in tlie right eve a less 
defect (+ i.OO 3 -f- 1.00^ axis, 75°). His muscular tests 
could not be accurately made on account of a practical stmbis- 
mus (mostly latent) tliat had existed for a life-time, according 
to his wife's statement, 

Treatment and Results: Glasses were ordered for constant 
wear to correct the refmctive error of each eye ; but the patient 
became quite violent, refused to eat for several days, passed his 
fseces and urine in bed and in his clothing, and in many other 
ways gave evidence of such extreme weakness that an approach- 
ing dissolution was feared. 
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Evpntually, under careful rest, forced feeding, and stimu- 
lants, the patient grew sufficiently strong to be brought again 
to my office. I then decided to operate on the left uUernns at, 
once, witliout further attempts at accin-ate measurement of tl 
esophoria. Accordingly as free a button-hole tenotomy 
possible was done on tlie left inteinus. 

Gradually tlie patient began to grow stronger and lei 
difficult to control. He wore his glasses constantly and wf 
given static electricity, massage, and daily walks for somi 
months. 

Within a year his recovery was complete and he vetumi 
to his former position, that he fills to-day with credit to himsell 
and to the satisfaction of all. 

Within the past year the opportunity to make careful ey( 
tests upon this patient gave me some very interesting informatioii. 
Over five years had elapsed since the operation and the pre- 
scription of glasses, upon rather doubtful tests; hence it was of 
great interest to me to note how closely I had approached to 
orthophoria and the true refractive condition. 

I got the following tests : O. D. V., \^ — \ O. S. V., fg 
no esophoria; left hyperphoria, -J" ; adduction, 15°; abductioi 
4" ; sursumductiou, 3° in each eye. 

These tests would justify a suspicion of some latent es 
phoria; but the patient was "too busy to remain for furthi 
observation," 

The complete and permanent recovery of this patient 
(to my mind) one of the most remarkable experiences of m| 
professional life, in many ways. The refraction was perfectl; 
estimated by me under most disadvantageous conditions; tl 
operation was performed as a dernier ressort without very 
accurate previous measurements to guide me ; the physical 
condition of the patient had steadily grown worse until the 
operation, and steadily improved after it was perfoimed ; and, 
the patient recovered his health perfectly within a year ai 
exceeded all previous weight by about twenty pounds. 

Case V. Melancholia with Morbid Impulses, AsHodated 
loith Great Mental Confusion and Distress and an Ol'stiiiate 
Neuralgic Affection of the Prostate Gland. — Jlr. S., aged 23; 
single. 

Family Hislonj : The mother of the patient sutlers fron 
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neuralgia and lieadnche, The paternal grandfather had pa- 
ralysis. The paternal grandmother was ■' extremely delicate." 
One brother snffers from headaches. Another brother is very 
excitable and of a highly nervous temperament. No case of 
consumption has ever occurred in any branch of the family. 

Eye-defects : Hypermetropia (latent), 2.50 J). ; esophoria 
(manifest), 4°. Subsequently 12° were elicited prior to any 
operative procedure. 

History of the Cose: This patient had been under medical 
care for many months for a prostatic neuralgia, and had 
derived no benefit from local or general treatment. He devel- 
oped melancholia, and would frequently retrace his steps for 
sevei-al blocks, during a stroll, in order to touch some object 
which he felt he should Iiave touched when he passed it. The 
use of his eyes intensified his mental symptoms markedly. He 
also suffered from morbid fears. He had never had venereal 
disease, nor was he a victim to self-abuse. 

The melancholia of tliis patient had caused the greatest 
alarm and anxiety to his parents and friends. It became very 
difBcult to arouse him to any physical exercise, and his previous 
habits of labor, reading, and conversation were so changed as 
to make his future mental condition seem most critical. 

Treatment and Resnlls : After partial tenotomies were 
performed upon his interni, and his liyperraetropia was cor- 
rected by + 1.50 spherical glasses, his recovery was very rapid 
and complete. He has had no abnormal mental symptoms of 
neuralgia of his prostate since the first operation (now nearly 
ten years). His father, one brother, and a sister have since 
been examined by me, and all had very marked eye-delects. 

In some respects this is one of the most remarkable cases 
I have yet observed. The mental condition of the patient, 
prior to the relief of eye-tension, was such as to justify the 
worst forebodings. Neither he nor his family had ever sus- 
pected any eye-defect in spite of the fact that his latent hyper- 
metropia was of a very high degree (nearly 3.00 D.), and his 
latent esophoria was of an equally high degree. His prostatic 
neuralgia was of a severe and intractable type, and its cause 
could not be discovered ; yet it disappeared at once after a free 
operation upon each internus. 

The cliange in the mental condition of this patient after 
the relief of his eve-strain manifested itself at once in his desire ■ 
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to assume active employment. He immediately turned his 
attention to his profession (tliat of art), in which he - 
gained an enviable fame. 

Case VI. Melancholia, Extreme Nervous Pi'ostration, an 
Dehis>07i8. — Ml, S,, aged 31 years; single; merchant. 

Family History: Both parents living. Father has marked 
eye-defects and has been a victim to sick headaclies. Two 
brothers and a sister have severe " bilious" attacks. No con- 
sumptive tendencies in the ancestry. 1 

History of the Case : The following extract from thn 
father's letter prior to my seeing this patient tells its owitl 
story : — 

"I have a son. now 31 years old, who graduated from 
college eleven years ago, ranking second in his class in scholar- 
ship. When he was 2 years old I took him to Boston, wherCu' 
on two different occasions, he was operated upon for stmbismust; 
The eyes have never focused alike, and he always uses one eyi 
when he reads or does fine work. 

" He is a natural mechanic and worked upon watchei 
before he entered college. After graduation he devoted him 
self to fine jewelry. He borrowed capital and started in busi 
ness for liimself. 

" Soon he began to write the strangest kind of letters 
We tried to combat bis ideas, as we tlioiight them to 
vagaries that he would soon get over. But the next newll 
was that lie was insane and that I must go and take cars 
of him. 

''• I found his goods exposed, his business abandoned, an<i^ 
himself in the police-station under the charge of keei>ers. Hisl 
mind seemed to be wrestling with people, orders, numbers, and 
colors. For weeks he had been seeing imaginary people march- 
ing by his store in a certain regular order, and the colors of the 
dresses, neckties, etc., had to be in a certain sequence. Everjh 
thing to his mind was fixed as by fate, and lie was held tighfl 
in its grasp. 

"I tried to argue and to get him off from his straiigi 
delusions, but his reply was that he had ' to follow the signs.' 

" I brought him home and in three weeks (at the advici 
of two physicians) I had him taken to the Brattleboro Insf 
asylum. He was there four months. The doctors pronounca 




NEKVOUS FROSTRATIOX AND INSANITY. 



2Sl 



his case to be one of ulceration of the stomach, wliich they liad 
treated and essentially cured. 

" He became so discontented and uidiappy that we removed 
liim (two years ago) to our home. The ])atient would talk of 
nothing until away from the institution, when lie begged of lis 
not to send him back again. He improved at home and tried 
to resume business again ; and now, poor boy, he has agahi 
relapsed into his previous condition. He is again ' seeing 
signs,' and, in spite of all we can say, they are again influenc- 
ing his actions." 

Eye-defecis: This patient showed, under atropine; Irreg- 
alar refmction ; O. U. V. made l^ by + 2.00' 3 + CoO" 
<axis, 90°) ; O. S. V. made ^ by + 4.00' C + "-SO*^ (axis, 
90°). A very marked jump (on exclusion of either eye) indi- 
cated some exophoriu and extreme left hyperphoria ; corrected 
by a 6° prism. Witli the phorometer he showed no hi/per- 
phoi'ifi^ and esophoriu of 3°. He suppressed visual images so 
markedly that his muscular tests were deemed unreliable. 

Treatment and Results: Glasses for constant wear were 
ordered as follows: O. D., + 1.00' 3 + 0.50" (axis, 90°); O. 
S., + 3.00^ 3 + 0.50'^ (axis, 90°). 

He was instructed to go home for three months and to 
wear his glasses constantly while awake, and to report at the 
end of that time for further observations respecting his hetero- 
phoria. 

This patient, on his return home, began at once to im- 
prove. He has resumed business and has carried it on suc- 
cessfully. He has totally recovered his mental faculties and 
improved wonderfully in health and weight. 

His mother writes me, about two mouths after the pre- 
scribing of glasses; "My son is so much improved that he 
suggests that there is no need of my going to New York with 
him, and we think the same. I feel quite sure now that his 
brain-trouble proceeded from his eyes." 

The heterophoria that doubtless exists in this patient has 
not yet been investigated by me. What has been gained thus 
far has been due to the correction of the refraction alone. 

This patient visited my office six months after this report, 
coming to the city alone. He seemed a totally changed man, 
was buoyant and cheerful, full of vigor, luid in perfect mental 
balance. 
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He had gained gveatlv in weight and said that he coula 
not be without iiis glasses lor a moment without great distress 
in his head and eyes. 

Case VII, — Complete Nervoiis Collapse. Suspected Brain- 
softening. — Mr. C, age 41 ; married ; accountant. RefeiTed 
to me ou August 31, 1886. 

Family Hisiortj : Father died of pneumonia ; mother die< 
of heart disease. All brothers and sisters liave headache, m-S 
herited from raotlier, and are rather delicate. Insanitj- oaj 
paternal side. Four maternal aunts died of phthisis. One] 
daugliter died of phthisis. One sou had infantile paralysis. 

History of the Case : This patient has suffered from siclt 
headaclie since lie was 18 years of age, averaging one headachi 
a week. Since 1880 he has averaged two each week. 

In 1885 his headache became constant, associated with.! 
insomnia, great nervousness and marked debility. He had tai| 
give up business, as he was unable to bear the strain. 

In May, 1886, he was examined by a prominent physicianj 
toJio diagnosed " incipient cerehral softening." He ordered twof 
months of travel. 

He came back with no marked improvement and was s 
to me for examination. 

Wlieu I first saw him he was extremely weak, very emo-1 
tional, and extremely nervous. His digestion was very poor. 
He slept very little. The long continuance of his nervous 
breakdown and the failure of rest and travel to restore health 
had given him just cause to fear that his life was in peril, and, 
that tlie brain was the seat of organic disease. 

Ei/e-defects : This patient's vision was ^| in each eye wltS 
the following glass : O. D., — 0.75' C — 0.25" (axis, 180°) ; C 
S., — 0.50* C — l-OO*^ (axis, 175°), 

He also had a high degree of latent hyperphoria and eso- ' 
phoria. These defects were made manifest by the use of prisms. 
and were relieved, from time to time, by graduated tenotomies 
as his tests warranted. 

The full details of the ocular treatment in this case woullfc 
require too much space to allow of publication here. 

His muscular tests at the present time are as follow^ 
Adduction, 32°; abduction, 6°+; sursumduction, right, 2'' 
left, 2° ; no liyperphoria; no esophorirt. 
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He now uses + 2.00' over the above distance glass for 
reading. 

Treatment and Results : This patient was instvuctcd by me, 
from the beginning of the eye-tieatment, to wear constantly the 
glasses that fully corrected his refractive errors. 

As fast as any marked enor of adjustment of the eye- 
muscles was disclosed either prismatic glasses were also worn in 
combination with his refractive correction or graduated tenot- 
omies were employed to radically correct tlie defect. 

Within a few weeks this patient improved sufficiently to 
resume his former occupation. Witiiin one year he was ]>er- 
fectly restored to health. Nearly eight years have now passed 
without any material change in his ocular tests, and his health 
remains perfect. 

Case VIII. — Nervous Pi-ostration of Some Yeai's' Duration, 
tcitli Menial Disturbance. — Miss W., aged 2i. Referred to me 
on December 6, 1894. 

Fiimily History : The father has had a very weak stomach 
since he was 21 years old. He has a high degree of esophoria, 
The mother is very well and strong. One biother has " bilious " 
headaches. Another brother had a complete nervous collapse 
when fitting for college. Tlie paternal grandfather died of 
phthisis. 

History of the Case: This patient weighs ninety-seven 
pounds, and lias never weighed over one hundred and two 
pounds. She has had a twitching of her shoulders since she 
was 15 years old. About three years ago she became very 
nervous, and began to be a victim to various fears. Then 
she lost strength, began to feel generally misemble, had pains 
in her back and other places, lost control of her emotions, and 
finally had a nervous fever. 

Since recovering from her fever she has had a constant pain 
in her head, some hallucinations, a marked loss of emotional 
control, great confusion in her head, and extreme mental 
depression. 

One year ago she went to a sanitarium and was treated by 
electricity and massage; by this treatment she was helped 
somewhat, especially in the control of her emotions. She was 
then sent to me from Canada, to see if she could be cured. 

Eye'defects ; This patient was ewHteiro^H:, having, under 
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homatropine, |^ vision in each eye and tolerating no plus 
glass. 

Her muscular tests at the first visit were : Adduction, 21° ; 
abduction, 6° ; sursumduction, right, 2° ; left, 2° ; no hyper- 
phoria ; esophoria, 2°. 

By the judicious use of prisms about 14^ of latent esophoria 
were made manifest, accompanied by liomonymous diplopia 
when the prisms were decreased and by marked comfort when 
the prisms were worn. 

Treatment and Results: The treatment of this case con- 
sisted of one graduated tenotomy on each internal rectus. 

The eye-tests, one week after the second tenotomy, were : 
Adduction, 30° ; abduction, 10° ; esophoria, 1° ; no hyperphoria. 

The improvement in her condition is best shown by a letter 
from her, dated January 13, 1896, in which she says: — 

My dear Dr. Ranney : 

So many times during these past months I have thought of writing to you, 
and scarcely know why I have not done so. To-day I feel that I am, apparently, 
a most ungrateful girl, and wlien your letter came, this morning, was truly 
ashamed to think that you had written to ask for the report wliich a grateful 
heart should have sent you unasked. 

As you know, doctor, I very gradually' and very wonderfully improved in 
health during the months between December, 1894, when you operated on my 
eyes, and May of last year, when I saw you last. Ever since that time I have 
been going steaulily onward and leaving the terrible past behind me. How 
terrible it was no one can ever know, nor what an agony of suffering I have been 
released from. 

Until about two months ago I could not, with comfort, apply myself to any 
occupation that required close attention, — as reading, writing, sewing, etc. The 
old distress is, however, almost a thing of the past, and I hope and trust that by 
taking care I shall ere long be quite well again. 

I do feel that my going to you was most providential, and the result has 
been miraculous in my case. I only wish all suffering ones could be helped as I 
have been. Very sincerelv yours, 

Miss W. 

In September, 1896, this patient called on me upon her 
return from her wedding-trip to Europe, and reported that she 
was perfectly well, but had some headache after excessive use 
of her eyes. 

Her eye-tests were : Adduction, 31° ; abduction, 9° ; sur- 
sumduction, right, 2°; left, 2°; esophoria, i°; no hyperphoria. 
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Case IX, Nervous Proetndloii, irlfh Marked Mmtal Dia- 
turhttnces that were Attributed to Sun-stroke. — Mr. W., aged 35 ; 
mari'ied ; merfhaiit. 

Famil 11 History : One brother has severe headaches. The 
mother is living (63 years ohl) and is well and strong. The 
father died years ago, but Iiad sick headaches during his life. 
No hereditary tendencies to nervous diseases. 

History of the Case: Several years before this patieut was 
placed under my care he was prostrated by the heat while 
out-of-doors. He was not unconscious, but was made tempo- 
rarily ill. 

To this accident most of the subsequent nervous phenomena 
exhibited by the patient have been attributed by himself and his 
immediate family. The restoration of a relative to health by 
eye-treatment arter nervous prostration brought him to con- 
sult me. 

For five or six years prior to my examination this patient had 
suffered more or less constantly with distressing feelings of con- 
gestion in the head ; very marked confusion of thought, at times ; 
great mental depression; a marked loss of emotional control; a 
gradual loss of physical strength ; considerable gastric and in- 
testinal disturbance at times; and a decided loss of the fine 
business ability tliat he had formerly manifested. 

The condition of this patient had caused marked anxiety 
and alarm in liis immediate family and among his intimate 
friends. Tlie capitalist, who furnished him money for his busi- 
ness, consulted rae as to the withdrawal of his capital, because 
he had cause to be distrustl'ul of the business ability of the 
patient and lie feared the development of some hopeless mental 
disease. 

Althougli tlie patient liad never himself suffered from any 
trouble with his eyes, I found on questioning him that he had 
spent many hours each day upon liis ledger, and that any ex- 
cessive eye-work almost always aggravated his symptoms. He 
had tried long periods of rest from his business with some 
benefit, but a return to his labor had always been followed by 
a relapse of his old symptoms, wliich were gradually increasing 
year by year. When he came to me for advice he was ex- 
tremely depressed and had suggested to his partner that he had 
better retire from the firm, although this meant his financial 
ruin. 
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He believed himself to be a victim to surirstroTce^ and doubted 
if restoration to health was possible by any treatment. He had 
never worn glasses. 

Eye-defects : On testing the eyes of this patient the follow- 
ing conditions were found : — 

O. D. v., -I- — , made -^ by + 0.75^ (axis, 90°). 
O. S. v., -I- — , made -^ by + 0.75*^ (axis, 85°). 

Under atropine this patient required, in addition to his 
astigmatism, + 1.50* to give him normal vision. He was given 
for constant wear afidl correction of his astigmatism^ combined 
with + 0.75* in spectacle-frames. 

Treatment and Residts : He showed, before and after these 
glasses were ordered, a high degree of esophoria. To correct 
this tivo graduated tenotomies were performed upon his interni. 
He showed, after these operations: No esophoria; no hyper- 
phoria; abduction, 8°. 

He immediately became a changed man. His confusion 
of thought, despondency, and loss of emotional control ceased. 
He again regained his old business ability and has never lost it 
during the past ten yeai-s. 

Witliin a year this patient was seen by me and reported 
that he continued to be absolutely well and had never had any 
return of his old symptoms since the eye-treatment. 

Cases X and XI. Comjjiete Nervous Pi*ostration of Several 
Years'* Duration, — In connection with the treatment of headache 
discussed under Chapter III, the liistory of Case XV is given, 
and also one other case is reported, in connection with it, as 
nearly identical. These two histories might be reproduced 
here as bearing also upon the relief of nervous prostration, as 
well as headache. 

One of these cases had worn a plaster jacket for one entire 
year while under the care of an eminent orthopaedist, while 
the other had been confined to the house for several years and 
was carried into my consultation-room when I first saw her. 

I regard these two cases as quite remarkable recoveries, 
after all the hope of cure had been practically abandoned. 
Eye-treatment alone yielded results that no other form of treat' 
meni had afforded. The curative effects seem to be jx^rmanent. 
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The first of these two patients visited my office only last 
week ; the other was employed, when I last heard from her^ as 
a teacher of physical culture in a female college. 

Case XII. Complete Nervous Prostration. Failure of 
Rest Cure. — Mrs. W., aged 40 ; has three living children. All 
the children have been delicate. [Within the past eight years 
marked eye-defects have been corrected by me in all of these 
children.] 

Family History : Mother died of consumption. Father 
died of softening of the brain. One sister died of ursemic con- 
vulsions. 

History of the Case : This patient was rather delicate dur- 
ing childhood and early womanhood. She had been able to 
travel extensively, amid luxurious surroundings, and in this 
way had kept up her physical health. When about 30 years 
of age, aft;er the birth of her children, she broke down in health 
and was operated upon for lacerated cervix. No very marked 
or permanent improvement followed. 

She was treated by various methods of treatment during 
several years, without very marked change in her physical con- 
dition. At the solicitation of friends she then spent several 
months undergoing the "rest cure." The benefits from this 
treatment were, at first, quite marked, but within a year her 
old symptoms of nervous prostration returned, and she was 

advised to have her eyes examined. 

» 

Eye-tests : On the first examination patient showed vision 
of f^ in each eye; esophoria, 1°; abduction, 7°; no hyper- 
phoria; right and left sursumduction, 3° each. 

Under atropine she disclosed latent hypermetropia of 1.50 
diopters. Subsequently she disclosed quite a high degree of 
latent esophoria. 

Treatment and Results : This patient was given a full cor- 
rection for her refraction (4- \MY) for constant use. A grad- 
uated tenotomy was also performed upon each internus, cor- 
recting all latent esophoria and bringing her abduction up to 
8°. No more latent esophoria has been disclosed since this 
operation. 

The eflfects of the eye-treatment were magical. The patient 
completely regained her health within three months. For over 
ten years she has remained well without any return of her 
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nervous prostration. During this period slie lias experience 
prolonged and intense anxiety at times, and has also passe 
through jieriods of great sorrow, without causing a relaps 

Case XIII, Complete Nervous P)-ostration of Over Fivi 
Yeara' Duration. — Miss M., aged 35 years. Referred to me c 
October 23, 1891, by Prof. J. R. Nilsen, M.D. 

Family History: Father living and has a great deal i 
headache. Mother died from some unknown cause. Seven 
headache is common on maternal side. One brother, one ma- 
ternal aunt, and one paternal cousin died of phthisis, Paternal 
grandfather and paternal aunt died of paralysis. 

History of the Case: I'atient was not a strong child, f 
could never use her eyes at night. When a girl at school i 
used to liave %'ery severe headaches, lasting for days and con- 
fining her to bed. Ever since then she has had severe headJ 
aches. She was obliged to leave college on account of hen 
eyes. 

Five years ago she broke down completely with nervous 
and physical prostration. She had not been able to sit up all 
day since her breakdown. She has been treated by numerous 
doctors. She has had her eyes examined by two oculists, who 
liave told lier " they would he all right as soon as her general 
health improved," in spite of her serious errors of refraction 
that they must have recognized. 

She was \>laced under the care of an eminent gyntecologisSJ 
ill New York City for the investigation of her pelvic condition^fl 
He referred her to me later for an opinion relative lo her eyes. 

Eye-teatB: Having been informed of the opinion of othe]!fl 
oculists regarding the eye-conditions of this patient prior to t 
own examination, I was naturally more than surprised whej 
this patient disclosed the following refractive tests : O. D. "*"" 
1^—, made ^ by + 1.50'; O. S. V., ^\\, made -H — by - 
3.00' C + (t'50'^^ (axis, 120°). 

Atropine was at once ordered, as no muscular tests were ^ 
any value, until such extreme error of refraction was coiTecte(' 

Under atropine her tests were: O. D. V., „^j;, made f-J byl 
+ 4.50' i O. S. v., 3.4^, made |^g by + 6.00* 3 + 1.00« (axia^l 
90°). After the correction of her refraction by glasses (-|- l.OQj 
less than her atropine test) her muscular tests were : Exophoriaj-1 
2° ; no hyperphoria ; adduction, 20° ; abduction, 9° ; sursunj 
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duction, right, 5° ; left, 4°. Later the patient disclosed quite a 
high degree of latent exophoria. 

Treatment and Resulta : The refraction was first corrected, 
as usual, by the following glasses, given for constant wear; O. 
D., + 3.50'; O. S.. + 5.00" 3 -\- 1.00'^ (axis, 90°). 

Exophovial prisms were then put over the hypermetropic 
glasses and increased in strength as fast as the tests warranted 
it. In five days, while wearing 4° prisms, base in, the patient 
showed : Exophoria, 7° ; no hyperphoria ; adduction, 20° ; ab- 
duction, 13°. A graduated tenotomy was then performed upon 
the left external rectus, and two days later the right extemus 
was also button-holed. 

The improvement in this case was very marked from the 
first. Two weeks after the last operation she reported that she 
had had no headache for a week ; could read with more com- 
fort than ever in her life, and could walk half a mile, whereas 
two weeks ago she could not walk a block without great fatigue. 
Her tests at that time were : O. D. V., |g ; O. S. V., Sg — ; no 
hyperphoria ; exophoria, 1° ; adduction, 38° ; abduction, 8° ; 
sursiimduction, right, 5° ; left, 5°. 

One month later the patient reported that she could read 
an hour at night, whereas she had never been able to read at all 
at night ; that her headaches had disappeared ; that she slept 
much better and considered herself about well, except for an 
attack of the grip. Her eye-tests were the same as in the month 
previous. 

Early in 1896 her headaches returned, and she began to 
have great difficulty iu using her eyes. She accordingly re- 
tuiTied to New York in April, 1896, for further treatment. Her 
distance-glasses were found to be too weak, and they were 
accordingly increased in strength as follows: O. D., + 4.25'; 
O. S., -f 5.75' C + 1.00" (axis, 90°). As her accommodation 
was also found to be very weak, + 1.00' was ordered for use 
over her distance glasses iu reading. Her muscular tests were 
found to be as follow : No hyperphoria; no exophoria; adduc- 
tion, 30° ; abduction, 7°. 

"Within the past year she has worn the stronger glasses 
with great comfort and decided benefit to her general health. 

Case XIV. Nervous Pt'ostraUon of Many Years' Standing. 
— Miss P., aged 25. Referred to me on September 20, 1892. 
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Famili/ History: Fatlier has a higli degree of hyperrae- 
tropia, astigmatism, and hyperphoria. Mother has astigmatism, 
and has sutfeved from headache and general nervousness. Two 
brothers had epilepsy; one sister had chorea; two brothers had 
headache. All brothers and sisters are hyjiermetropic and 
astigmatic, and most of them liad disclosed heterophoria when 
I tested tlieir ej'e-muscles. All the maternal relatives are uei 
rasthenic and suffer from headache. No tendencies to coi 
sumption. 

History of (lie Case: From a child this patient had been 
delicate. She suffered severely from headache, spinal pain, and 
general nervous and physical prostration. She was physically 
unable to endure any ordinary exercise, and mentally was so 
apathetic that she took no interest whatever in the numerous 
social pleasures and amusements of a luxurious home. For 
years she had been unable to s^rend a winter in the Norths 
on account of tlie weak condition of her lungs. She had coi 
suited numerous pliysicians both in this country and in Europe.' 

On her account alone the father had at one time kept hi»J 
entire family in Europe for two years. During that time shi 
was constantly under Hie care of distinguished medical men fo! 
nervous debility. 

Tlie parents of this girl at last determined to bring hi 
back to America and to re-open their home ; but she soon be- 
came a ciiuse for alarm on account of her physical weakness 
and general nervous debility. Slie could endure nothing, could 
not exercise, was very ajwtlietic and mentally depressed, liad 
imperfect digestion, and looked like a girl going rapidly into a 
serious physical collapse. 

On account of the startling recovery of one of the family 
after eye-treatment, she was brought to me by her i)aients to 
if anything could be done to check her alarming decline. 

Ei/e-iiefects : At the first examination this i>atient's testsl 
were : 6. D. V., ^—, made |§ by — O-SO" (axis, U0°); O. S. V.,' 
■|-^ — , made |^ by — 0.50° (axis, 35°) ; no Iiyperphoria ; esopho-^ 
ria, 9° ; adduction, 23° ; abduction, 6° ; sursumduction, right, " 
left, 3°. She suppressed images, so that a red glass had to be 
used in some of her tests. Under the full effects of atropine 
her refraction was: O. D. V., f^ — , made |{[ by + l.oO" O + 
0.50« (axis, 45°) ; O. S. V., ^Vu' ""^^e ^ by + 1.50^ C + 0..""" 
(axis, 135*). With this correction she disclosed : Esophoria. 12". 
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Treatment and Results : A partial correction for her hyper- 
metropia and astigmatism was at once ordered for constant wear, 
and, as soon as she would accept it, a full correction for her 
refraction was given. A tenotomy was i^r formed on each 
internal rectus. 

The improvement began almost immediately after the first 
tenotomy. She commenced to gain in strength and weight, 
her apathy disappeared, interest in her home and society 
returned, and for the first time in years she stayed in New 
York all winter. 

Within a year she was apparently absolutely well, and has 
continued so ever since. She rides horseback daily ; attends to 
her numerous social duties and amusements ; is bright, cheerful, 
and about twenty pounds heavier than when I first saw her. She 
has not been obliged to leave New York during a single winter, 
as her lungs seem strong and all fear of consumption has been 
removed. 



CHAPTER IX. 



THE SURGICAL TREATMENT OF ANOMALIES OF THE ] 
OCULAR MUSCLES (HETEROFHORIA). 

In the preceding chapters I have reported quite a num' 
of cases where, after a correction of the refraction of 
by glasses had failed to afford relief to the nervous symptomB,] 
the correction of an enor of adjustment of the ocular muscle^:' 
effected a complete cure. 

Again, a certain proportion of the cases reported by me in^' 
this volume exhibited little or no errors of refraction (even wheal 
examined after the instillation of atropine into tlie eyes). 

Some of the cases, moreover, experienced but little benefit 
from the wearing of prismatic glasses for the heterophoria that 
existed, altiiough they immediately experienced marked relief 
after a radical correction of the muscular defects by gradi 
tenotomies. 

I do not think, therefore, that any oculist with a large clin- 
ical experience iu this special line of work can possibly indorse 
two deductions that are to-day accepted by some men of note, — 
viz., that refractive errors always constitute the basis of mus- 
cular anomalies in the orbit, or tliat prismatic glasses accomplish 
all that operative steps upon the eye-rauscles can. 

Tlie first of these erroneous conclusions is, to my mint 
positively refuted by several emmetropic cases of epilepsy 
ported by me, as well as by the histories of cases of other type8[ 
of nervous disturbance given in jirevious chapters of thui] 
volume, 

AVhenevev patients who have no refractive errors make 
complete recovery (either by the wearing of prismatic glasses 
alone or after graduated tenotomies upon some of the ocular 
muscles) the evidence seems to me conclusive that muscular 
errors in the orbit are fully as important to recognize and treat 
as refractive errors, that anomalies of adjustment of the eyes 
may be independent of any malformations of the eyes them- 
selves, and that severe nervous disturbances may be both 
induced and aggravated by eye-strain from maladjustment of 
the muscles of the orbit. 
(292) 
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Again, if a patient, witliout any error of refraction, ex- 
perience no benefit from wearing prismatic gUisses, properly 
prescribed, but is relieved at once of nervous symptoms by a 
radical correction of the existing errors of adjustment of the 
eyes through a tenotomy, it seems most absurd to me to argue 
that prismatic glasses are as eti'ective in the treatment of all 
cases of heterophoria as are tenotomies when properly ])er- 
formed. 

I would not be construed as endeavoring to impress the 
reader with the view that all cases of eye-strain demand opera- 
tive interference. Such a position is not held by any intelligent 
and earnest worker in this field, in spite of insinuations to the 
contrary that are even yet too common in medical discussions 
and occasionally encountered in print. 

Too great stress cannot be laid, in the opinion of the 
author, upon tlie importance of an extremely careful correction 
of all errors of refraction by glasses and also the judicious em- 
ployment or prescription of prisms (either in combination or 
alone) before any operative step is even suggested to the patient. 

The hints thrown out in Chapter II of this volume should 
be carefully read and studied in this connection. They will 
materially aid the reader in determining when the various 
factors of a complicated eye-problem should be regarded as 
satisfactorily and positively determined ; when the relative power 
of individual muscles in the orbit justifies and confirms the 
tests of the phorometer or tropometer ; when the type of hetero- 
phoria that apparently exists in any case is confirmed by the 
Maddox rod, the red glass, the jump of either eye on exclusion, 
and by various other confirmatorj' tests; and when the amount 
of heterophoria exhibited by the patient is sufficient to make it 
imperative or wise to correct it by an operative step rather than 
by prismatic glasses. 

For example, it is not my custom (as a rule) to operate 
upon either an internal rectus muscle or an external rectus 
muscle until the amount of esophoHa or exophoria disclosed by 
the patient exceeds six degrees (6"^). Up to that point I usually 
employ prismatic glasses to develop latent heterophoria. 

"Whenever 6° or 1° of esoplioria are disclosed by a patient, 
the exteiTii should not be able to overcome more than 2° of 
prism, with the base toward the nose, prior to operation. When 
the same amount of exophoria is disclosed, the exterui ouglit to 
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correct all the hypermetropia in excess of one diopter (even if 
have to instill atropine into the eyes at intervals for a few weel 
to arrest ciliary spasm). 

Be careful that tlie glasses prescribed are proiierly centered' 
to the pupils of the patient, and tliat they are worn without 
tilting them on the nose and constantly. 

3. Don't fail to icalch, during several successive examinaiiong 
at intei'vale of a day or two apart, the muscular testa of each 
patient that is 'wearing glasses prescribed. See if tlie glass 
prescribed tend to bring the muscular tests nearer to the staiidi 
of orthophoria' witliout any aid from prisms. 

I have seen many patients, who at tirst showed e 
manifest heterophoria, swing into almost i)evfect ocular adjust- 
ment witliin a few weeks alter wearing properly prescribed 
glasses constantly. Such patients would have been injured by 
undue liaste in operative work. While an oi>emtion might 
have been performed by a beginner on the basis of the first, 
records of the case tliat seemed to warrant sucli a step, the. 
results would surely have been regretted later by operator and 
patient. 

Witliin the jmst month a patient that showed me micon- 
qucrable diplopia (liyperexotropia) at the first examination has 
been made a case of absolute orthophoria by correcting extreme 
inequalities of refraction in the two eyes by glasses. She had 
been regarded by all who had previously seen her as a compli- 
cated case of strabismus that operation alone could relieve. 

4. Don't operate imtil ike patient shows consiMent tests. 
By this I mean that the extern! should be markedly below their 
normal power (8°) if esophoria is to be corrected, aud markedly 
above tlieir normal power if exophovia is to be corrected. 
Wli(?n liyperplioria is to be corrected, the difference between tl 
riglit and left sursumduction ought to be proportionate to tl 
amount of hyperphoria disclosed by the patient. 

Genuine esophoria with a Iiigh abduction is rare; and 
ophoria with a low abduction is always open to suspicion ai 
warrants further investigation. 

5. Don't attempt to guess at refraction by tneans of the 
ophthalmoscope, relhioscope, or JaraPs ophthalmometer^ to the 
exclusion of a surer raetliod, — viz., the use of homatropine oi 
atropine and trial-lenses. 

' See page 35. 
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It is always ivell to confirm the refractive tests by Javal's 
instrument, when astigmatism seems to exist, prior to or after 
the pupillary dilatation. 

I once saw tliree and one-lialf diopters of latent hyper- 
metropia unrecognized by one of the best ophthaimoscopists of 
his day. Proper glasses cured tlie patient, after passing into 
aAotber's hands. 

6. Don't regard any eye'prohlem as simple. Tlie most 
serious nervous diseases may exist as the result of latent hetero- 
phoria, and the solution of the problem may take time and 
patience. 

One of the most relnarkable recoveries from epilepsy 
that I have ever encountered (Case XIII of Chapter VII) oc- 
curred in a lady tliat would have passed the examination of any 
oculist when I first tested her eyes. She had absolute emme- 
tropia and apparent orthophoria. It took me at least one week 
to determine what step to take in the treatment of lier case. 

7. Don't think that the eye- muscles are properly adjusted 
because the eyes of a patient can follow any object moved be/ore 
the face in all jiossible directions. 

Ridiculous as such tests may seem to some, I have known 
of positive opinions being given by oculists of note upon 
information of this character. 

8. Don't fail to employ the pko7-ometer, the tropometer, the 
perimeter, the Maddox rod. and the red glass before you come 
to any final opinion regarding the question of existing lietero- 
phoria. 

The reader may not have all of tiicse instruments, and in 
many cases much may be learned without them ; but it is uot 
safe to regard any examination of tlie eyes as complete or final 
without ttiem, or to be hasty in coming to a decision even aft«r 
employing them. 

9. Don'tfail to stjujy {before operating') the movements of t?te 
eyes behind the screen or card placed in front of the eyes alter- 
nately, when the patient is gazing at a candle-flame placed 
twenty ieet from the eyes. Any jump of the eye (when un- 
covered) is often a valuable hint as to subsequent operative 
work (see page 36). 

10. Don'tfail to study {before operating) the facial eapres' 
eion of each patient, and any peculiar aititmles of the head that 
may be appare^it to a heen obsei-ver. 
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The attitudes of liyperplioria, anaplioria, and katapho' 
are very diagnostic, while tiie lacial expression caused by e 
phoria and exophovia are easily detected by an expert (s« 
page 65). 

1 1 . Doii'l fail to study, from the first teats of any patienifM 
the iiclual power of ahchtctUm, adduction, and sursuwdnction ;* 
also the arc of rotation (of each eye independently) upward, 
downward, inward, and outward (as measured by the tropom- 
eter). 

A persistently low ahditction always justifies a suspicion of J 
latent esophoria, — one of the most prevalent causes of reflex* 
nervous disturbances. 

An extremely high abduction points toward a possible 
exoplioria or a latent hyperphoria. 

Any marked and persistent defects in rotation (as in-, 
dicated by the tropometer) are extremely valuable aids in thk 
connection. 

12. Doiit he too hasty in diagnosing exophoria and opw 
aiing upon the externi. In ray experience, uncomplicated ex- 
ophoria is much less frequently encountered than most oculists 
seem to tliink. It is rather an infrequent cause of severe , 
nervous disturbances, outside of headache. 

In the twenty-six cases of epilepsy reported by me, onljrl 
two had exophoria, 

13. Doti^t make muscular tests without the glasses that 
have been pi-escribed to correct errors of refraction, except for 
some good reason, such as a high degree of myopia, ill-fitting 
frames, etc. 

It is occasionally wise to remove the glasses of the patieu^ 
(while trying the muscles) when there is a suspicion that a tilting' 
of the frame is causing a slight amount of hyperphoria, and 
sometimes for otlier reasons too numerous to mention here; butuJ 
it is not the surest way to make muscular tests upon a patienfcfl 
whose refmctive errors are sufficient to warrant the prescriptioM 
for glasses. 

14. Don't fail to appreciate the diffi.cultie8 of testing i 
treating highly-myopic patients for heterophoria. 

A strong biconcave glass, when decentered (as they t 
commonly are in myopes), acts practically as a strong priBOi 
would do if placed before the eye. The removal of the myopic^] 
glasses, moreover, makes the patient often too blind to see thi 
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tfst-flame with distinctness. For these reasons it is olten a diffi- 
cult matter to be certain tliat the tests of a highly-myopic 
patient are as reliable as those made upon otliers who are 
emmetropic, or wlio wear a lighter glass tliat is less apt to sag 
and become decentered. 

15. Don't expect or promlne marked relief of nervoiis dis- 
turbances from prismatic glasses. 

There are many patients wlio welcome a prismatic glass as 
a great boon, in which case the benefits of eye-treatment are 
apt to become apparent to t)iem almost immediately. But, on 
the otlier hand, many patients are very seriously inconvenienced 
by the wearing of prisms, and fail to perceive any benefit from 
them. 

It is my custom to explain this fact to patients and to im- 
press upon them the utility of prisms as a means of diagnosis 
rather than of expected relief. It is wise to caution them about 
uncertainty in walking, etc., when they are first worn. One of 
my patients injured liimself quite severely, while trying to step 
into his carriage, afler putting prismatic glasses on, from a 
failure on my jmrt to caution him about making missteps, etc. 

16. Don t foil to keep prismatic glasses on while testing the 
viusclea (if they are being worn by a patient for the purpose of 
detecting latent heterophoria). The amount of prism worn by 
the patient should be allowed for (being added or subtracted, as 
the case may be) before tlie strength of any muscle is recorded. 

While any patient is leaiTiing (by the aid of prismatic 
glasses) to abandon former habits of adjustment of tlie eyes for 
heterophoria, the taking ofi' of tlie prisms (even while testing 
the muscles) forces the patient at once to use the old tricks of 
adjustment, and thus to simulate a smaller degree of heterophoria 
than actually exists. 

17. Don't keep prisms upon any patient unless ike tests 
show a distinct surplus of the 'oi'iginal heterophoria that the 
prisma fail to correct. 

By this caution I mean that no one should force any 
patient to accept and adjust for a prism. The tests of the 
patient should always show that the prism prescribed corrects 
onli/ a part of the heterophoria disclosed (see page 55). 

18. Don't put patients to the expense ajid trouble of having 
prisms (when employed for purely diagnostic purposes) combined 
taiih their refractive correction. 
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Employ tlie interchangeable prisms in special frames i 
part of tlie office-equipment (see page 55), for these can bel 
worn over the other glasses and changed in strength as the tesbsl 
indicate, without delay, inconvenience, or expense. 

Spheroprisms or cylindroprisms are quite expensive to 1 
and discard as often as prisms are altered in strength whil^ 
latent heterophoria is being investigated, 

19. Don't fail to examine ayid neutralize every glass j>n 
ecribed before the patient wears it, and to see if the glasses i 
properly centered to the pupils. 

I have not for years allowed a glass to be worn by a 
patient of mine that lias not been passed upon by myself "U 
takes are too common, with the best of opticians, to make \ 
oversight in this regard a trivial matter. 

20. Don't fail to remember that patients who either ha 
strabismus or an amount of heterophoria that w on the bordt 
line of squint generally suppress visual images (either as a cott 
stant habit or at intervals). 

This fact makes it very difficult, at times, to get the mus-1 
cular tests of such patients. The red glass comes into 
as a valuable adjunct in such cases. By coloring one visual 
image, it is much easier to teach such a patient to suetnin 
binocular vision and realize the diplopia that may actually 
exist and yet be unsusjiected by the patient and too often by— 
the orulist. 

It often takes much time, ingenuity, and patience to teaoB 
a strabismic patient to look with botli eyes simultaneously. 

The steps that may be taken to detect suppression 
images by a patient and to teach him to overcome it oftei 
require persistent effort on the part of tlie oculist and quite 4 
large experience in handling such cases. It is often necessail 
to put quite strong prisms before the eyes of the patient, to colai 
the image, to exclude the vision of either eye alternately for i 
instant, to get tropometer tests as an aid, and to rejwat 
lesson many times before any positive records of the existing 
heterophoria can be made. 

21. DonH be disappointed if some cases of heteropltori 
show tests that are inconsistent and contradictory. 

Wlienever you encounter cases that have esophoria, 
homonymous diplopia, at one point and exophoria, or cro; 
diplopia, at another point ; when eyes swing inward to a marked! 
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degree sometimes and outward to a marked degree at otliers; 
when the phorometev and the Maddox rod give results directly 
opposed to the jump of the eyes on using the exchision-tests ; 
when the patient is not benefited by any prism or refmctive 
glass, then go slowly, use the tropometer, and ask counsel of 
some one who lias a larger experience in such cases than 
yonrself. 

22. Finally, donH be prejudiced. Be lioneat, conscienUoM, 
painstaking, and persistent after you are avfficieiitli/ in earJiest 
to attempt to master this field of scientific investigation. 

Regarding the actual steps of a graduated tenotomy upon 
any of the recti muscles of the orbit, little can be added by 
me, I fear, to what has been already published, except my 
personal indorsement. The operation which I usually employ 
is that devised by Dr. George T, Stevens, I regard it as 
great step in advance of tenotomies performed by the 
older methods, in all of whicii the muscles were drawn out 
of the woimd on a strabismus-hook (after making a large slit 
in the conjunctiva and loosening up the cellular tissue of 
the orbit) and then dividing the tendon either completely or 
on its borders. 

By the new method the axis of traction of the muscle is 
not disturbed; the cellular tissue of t!ie orbit remains intact; 
there is no conjunctival scar or deformity left; the danger of 
sepsis is practically avoided; no dressings to the eye and no 
confinement of the patient are necessary; and the patient is 
able to get relief without pain (through cocaine) and with little, 
if any, inconvenience. 

The technic of this operation -seems to be very simple, 
but the skill of the operator is shown by the results which he 
obtains in making the button-hole in the tendon correctly and 
of suflicient size to allow of the proper extent of slipping of 
the tendon upon the sclera before it makes a new attachment. 
In other words, to correct a given number of degrees of hetero- 
phoria with certainty requires natural aptitude, acquired skill, 
and a large experience. 

In advancement operations surgical skill of the highest 
order is particularly demanded. In my general surgical experi- 
ence of many years I recall no operation that is more delicate 
and precise. 
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Steps of a Graduated Tenotomy. 

1. Instill three or four times into the eye 2 or 3 drops of a 
fresh 6-per-cent. solution of cocame, at intervals of about three 
minutes apart, until anaesthesia is produced. 

2. Insert the eye-speculum, without bruising the lids or 
using force, in case the inferior rectus, the internal rectus, or 
external rectus is to be operated upon. Some prefer a speculum 
with tortoise-shell lid-support, but I have found an ordinaiT 
silver-wire speculum to be satisfactory, painless, and secure, 
when properly inserted. 

If the superior rectus is to be operated upon the lid is 
elevated by a retractor with a handle attached. This is held 
by the assistant. 

3. The assistant stands near the chair with some absorbent- 
cotton balls or a few very fine, small sponges, immersed in a 
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weak solution of boric acid or some non-irritating disinfecting 
solution. 

4. The patient is instructed to steadily fix the vision upon 
some designated point. The point is selected so as to put the 
muscle to be operated upon on the stretch and to bring it clearly 
into view. The patient is instructed not to look elsewhere, 
under any circumstances, during the operation. 

5. The conjunctiva is then picked up with a very delicate 
tootli-forceps and a very small opening is made tlirough it 
directly over the center of the attachment to the sclem of the 
muscle that is to be operated upon. 

6. This opening is then stretched by inserting the forceps, 
when closed, into the opening and allowing the blades to spring 
slightly apart. The elastic conjunctiva contracts later, and 
leaves only a point for union not much larger than a pin-head. 

7. The tendon is then grasped (through the conjunctival 
opening) slightly back of the exact center of its attachment to 
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the sclera and a snip is made through it, at its centi'al point, 
with the teiiotorny-scissors. From this central i)oint the division 
of the tendon is then carefully extended, in both directions, as 
close to its scleral attachment as possible, until a button-hole of 
sufficient size to meet the requirements of each case is made. 

The extension of the button-hole is made either with the 
Stevens scissors (which have extremely fine tips) or with a very 
fine, probe-pointed knife, each of which can be slipped easily 
beneath the tendon as far as desired. 

Whenever an extreme stretch is desired, the button-hole 
may be extended far enough so that the fibers of tlie capsule of 
Tenon alone hold the tendon in its proper relationship to the 
eyeball. 

In most cases there is practically no hfemorrhage; but 
some the subconjunctival haeniorrliage may be quite severe, 
is readily absorbed, however, usually within ten days, without 
stain or disfigurement, 

I employ ice to the wound if the hsemorrhage seems likely 
to be excessive. 

8. The patient is now allowed to batlie the eye in coh 
water for about fifteen minutes ; after which the tests are taken 
by the phorometer and the manifest results of the operation are 
recorded. 

9. It is my custom to have my patients bathe the eye 
(through an eye-cup) with extract of hamamelis and water in 
equal parts at frequent intervals for several hours after an o^ier- 
ation ; to instruct them not to use the eyes for any close work 
for twenty-four hours at least; to keep tlie wounded eye closed 
if out-of-doors ; and to have them visit my office daily for one 
week in order to test the eye-muscles in their new adjustment. 

10. On the third day after the operation it is my custom 
begin daily exercise by prisms of the muscle operated upon ;' 
being careful not to overtax the muscle until the new scleral 
attachment is firm and permanent. Such daily exercise is ke] 
up until the muscle operated upon shows satisfactory power. 

Steps op an Advancement Operation upon the Recti 
Mdscles of the Orbit. 

In some cases it is advisable to shorten the tendon of one 
of the straight muscles of the orbit. Tliis may be done (as a 
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sequel to a button-hole tenotomy) upon the antagonistic muscle 
when a greater effect is desired, as a primary step in some 
instances, or simultaneous with a tenotomy of the antagonistic 
muscle in some strabismic cases. This step is called an "ad- 
vancement operation." 

There are various ways of performing this operation. 
These are described in modern text-books on ophthalmology, 
chiefly as a means of rectification of the deformity of strabismus. 

In most of these tlie conjunctival incision has to be ex- 
tremely large, and tlie entire tendon is exjiosed prior to the 
passing of the sutures. For that reason alone, as well as for 
many others, I prefer in most cases of heterophoria (where a 
few degrees of effect is wanted) to perform a much simpler 
operation devised by Dr. George T. Stevens. It seems to 
accomplish all that can be desired, in most cases of this type, 
without as large a wound and with greater ease. The only pos- 
sible drawback that I have found to its employment (when 
great effects are wished for) is that the single suture is apt to 
cut through the tendon or sclera from excessive tension ; yet, on 
the other hand, tliere is no subsequent deformity caused by a 
wrinkling of the tendon from a puckering eftect of multiple 
sutures or a complicated stitch of one suture. 

The steps of the advancement oiievation devised by Dr. 
George T. Stevens are as follow : — 

1. The eye is cocainized and the conjunctiva opened and 
stretched in exactly tlie same manner as described on page 302. 

2. The tendon is seized with a fixation forceps at the exact 
center of its attaclinients to the sclera {D in Fig. 38) and a (ree 
button-hole tenotomy is performed {C to B). The forceps re- 
mains attached, and is a guide later to the exact center of the 
tendon. In some instances it is well to run a silk loop through 
the tendon to take the place of the forceps. 

3. The tendon is now drawn welt through the conjunctival 
opening, the connective tissue between it and the conjunctiva 
being carefully loosened as the tendon is drawn out. The 
tendon is controlled by the operator either by means of the 
fixation forceps in its original position or by the silk loop that 
has been substituted for it. 

4. When the tendon has been drawn forward sufficiently 
to reach the point {A) desired for a new scleral attachment, it 
is seized at that point {A m Fig. 38) by a fixation forceps. A 
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V-shaped piece {A B C) is now cut out of tlie tendon witli 
apex toward tlie new attachment of tlie fixation forceps and \t» 
base toward the divided scleral attachment of the tendon. 

5. A moderately fine, but strong, suture (eitlier of silk > 
aseptic catgut) is now passed sufficiently behind the fixation! 
forceps at the point A, to insure a good hold upon the tendon, 
and tlie needle is then passed through the conjunctiva and 
some of the sclera at the point D. The points D and A are 
then brought closely together by the suture, and the suture . 
fastened securely. The tendon is thus shortened an amounM 
equivalent to the distance between A and B. ■ 

6. It is wise to test the patient with the phorometer im-^ 
mediately after the operation ; also, to endeavor to obtain a 
manifest excess of some degrees over the actual amount of ad- 
vancement required. In my experience, several degrees of effect.-, 
are frequently lost within forty-eight hours, either by stretchinj 




or partial cutting of the suture, before a firm and permanent 
union is attained. 

7. It is frequently my custom, after an advancement oi)er- 
ation, to cover the eye with a shield for at least twenty-four 
hours, in order to arrest, as far as possible, all efforts of the 
patient to adjust the eye with its fellow until some union has 
occurred. Whenever the patient shows much overcorrection, 
this precaution is not employed, as some stretching is desired. 

8. There is, as a rule, very little irritation from the stitch 
left in the wound, although it is best for the patient to batlie 
the eye frequently for forty-eight hours with a saturated solu- 
tion of boric acid in an eye-cup. If the case is progiessing 
favorably, it is my custom not to remove the suture (if of silk) 
until the third or fourth day. If an aseptic catgut suture 
be used, the ends may be cut short and the suture will be 
absorbed. 




CHAPTER X. 

A FEW I'KACTICAL HINTS RELATIVE TO EYE-STRAIN 
AS A CAUSE OF ABNORMAL EYE-CONDITIOXS. 

In the piecediiig chapters I Imve discussed only from a 
clinical stand-point the effects of a leakage of iierve-ibice 
(caused by eye-strain) upon the nevvous system. 

It remains fof me to say something, in closing, conceniiug 
the direct effects of eye-strain upon the organs of vision. 

At first tliought, this would naturally seem to the general 
reader to be the most frequent, and perhaps the most important 
result of imperfect construction or adjustment of the eyes. In 
answer to tliis impression, however, it should be stated that, 
while the frequency of local disturbance may, and possibly 
does, equal or exceed that of nervous disturbance from eye- 
strain, the results are far less distressing to the patient, as a 
rule, and tiie cause is far more frequently recognized and 
removed. 

A sufferer, for example, from styes, chronic conjunctivitis, 
chronically inflamed lids, spasm of the eyelids, occasional 
ulcers of the cornea, flowing of tears over the cheek, punctate 
ItBemorrhages of tlie eyeball, and periodical attacks of epi- 
scleritis, not only suffers less than victims to some intractable 
and severe nervous demngement, but naturally appreciates the 
cause of the trouble and seeks relief at the hands of the oculist 
much earlier than does the victim to reflex couditions. 

It often takes many years of suffering and of costly experi- 
mentation with drugs, travel, rest, withdrawal from business, 
etc., to teach those victims (who eventually get eye-treatment 
for headache, neuralgia, sleeplessness, St, Vitus's dance, epilepsy, 
nervous prostmtion, and other reflex nervous conditions) that 
the cause of their sufferings miglit have been determined and 
relieved long before it was. 

Again, the sufferer from eye-disease, when he applies to an 
oculist for aid. always has the support of the family, the family 
doctor, and all interested friends in persisting in tlie treatment. 
He gets advice early, as a rule,' from tlie proper medical source, 

(307) 



308 



ETE-STRAIN IN HEALTH AND DISEASE. 



and he is encouraged to keep up his efforts to obtain relief until 
a cure is effected. Not so, liowever, with the victim to reflex 
nervous disturbances ! He is too often opposed, when eye-treat- 
ment is suggested as a last resort; he is frequently alarmed, 
without reason, and weakened in his purpose by friends, and 
even the family doctor, after eye-treatment is begun ; and, if 
he gets relief, he does so under many such conditions of tribul8< 
tion and mental worry. 

The intimate dependence of common forms of eye diseaw 
upon both refractive errors and heterophoria is being to-day>' 
more genemlly recognized among oculists of note than in thi 
past. Even the dependence of cataract upon refractive erro! 
(that should have been corrected in youth) is spoken of by maa) 
of the modern ophthalmologists. 

It is certain that astigmatism, hypermetropia, and viost of 
the types of heterophoria tend to increase the hlood'Supply to the 
orbits. Such conditions are usually congenital, and, therefore, 
make those who have either defective refraction or abnormal 
ocular adjustment peculiarly liable to chronic inflammatory 
conditions of the lids, the conjunctiva, the episcleral tissue, and 
the cornea. Later in life, excessive blood-supply to the orbits*., 
as a clironic condition, may help to induce organic changes i]i| 
the lens (cataract), in the retina, and in the choroid. I 

It is hoped that the few hints which I shall give in thitf-' 
chapter may aid some of my readers in the treatment and pos- 
sible prevention of some common forms of ej^e-disease that are 
occasionally jjersistent and very hard to control, unless the cam 
is eliminated. 

Stve and Enlargement of the Meibomian Glands. — Fei 
diseases of the lids are more common than recurring styes 
swellings of the Meibomian glands. They seem to come^ 
without cause, and in some cases are recurring and persistent. 

Most of such sufferers, when examined under atropini 
are hypermetropic and many are astigmatic. If so, it is vei 
important to put glasses on (for constant wear) to correct 
refractive errors. Furthermore quite a large proportion will'- 
disclose heterophoria. Tlie investigation of some abnormal 
adjustment of tlie ocular muscles in this class, by means of 
prismatic glasses, may accomplish much in preventing subse- 
quent recurrence of the styes or glandular enlargements. 

Blepharitis. — Chronically inflamed eyelids are almi 
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<ibcaj/8 dependent vpon Intent hypermetropia or hypermet topic 
astigmatmn. 

A full correction of tlic refraction by glasses, if worn con- 
stantly, wilt usually cure tliese cases within a short space of 
time. Should heteroplioria exist, in addition to refractive errors, 
{irismatic glasses may often be ordered in combination with the 
spherical or cylindrical glasses, with still greater relief to the 
patient. 

Chronic Conjunctivitis. — The remarks made in previous 
paragitijihs relative to chronic blepharitis ap]ily with almost 
equal force to chronic inHammations of the conjunctiva. Proper 
glasses will do more than purely local treatment by astrin- 
gents, etc. 

Corneal Ulcers and Episcleritis. — The former of tliese 
conditions is almost universally treated to-day by instillations 
of atropine at regular intervals, — the latter too often by internal 
remedies for supposed gouty tendencies (as well as by atropine 
in the eye). 

My convictions regarding these two diseases are very strong 
and positive. 

I have never yet seen a case of noii-spec\fic recurring cor- 
neal uhere that wtis not due to hypermetropia (usually latent), 
astigmutiam {timially hypermetropic), or heterophoria. 

It is very common for me to encounter cases of this type in 
my office that have been treated locally for recurring ulcera- 
tions by oculists of repute without any apparent regard to the 
underlying factors of causation. 

One of the most intractable cases of recurring corneal 
ulcers that I have ever seen revealed, when 1 first tested the 
patient, a high degree of latent hypermetropia (for which a glass 
had never been ordered) and an exophoria that boi-dered closely 
upon strabismus. Not one of the many oculists whom she had 
consulted had ever suggested a glass for constant use or had 
apparently investigated the heterophoria. She has never had a 
return of the old trouble during the past ten years of relief 
from heterophoria and the constant use of glasses. 

I could report a large number of similar cases of ulceration 
of the cornea in detail (if si>ace would permit), where no 
attempt had apparently been made by oculists of repute to 
prevent the return of this distressing condition by the correction 
of either the refraction or heterophoria. 



I 



310 



EYE-STRAIN IN HEALTH AND DISEASE. 



The danger of opacities, that often seriously impair vision, 
ought alone to make every step seem important to the oculist, 
which tends to prevent a recurrence of corneal ulcers or to 
hasten their disap^ieaiance. 

Tlie fact that episclerifia often seems to exhibit a decided 
periodiciti/ has caitseif it to be regarded by many authors 
dependent upon a gouty diathesis. 

"Wliile I am not prepared to repudiate this deduction ei 
tirely as a basis for the treatment of these cases, I am convinci 
that the detection and relief of heterophoria is far more impoi 
tant than internal medication. 

Over ten years ago a gentleman came to my office wYv 
had been treated tor attacks of episcleritis every spring for mon 
than the ten previous years by oculists of international repute. 
These attacks had never been known to disappear inside of six 
weeks, and had often kept him from his business for three 
months. He had never passed a year witliont an attack during 
this interval. He had always been led to believe that they 
were dependent upon a gouty diathesis, and had taken antigoi 
remedies for many years, both as a preventive and curativ) 
step, without any apparent effect upon the attacks. 

He figured up, in my office, the total cost of these attacl 
to him, directly and indirectly, as a moderate fortune for mot 
men, and he feared, not without reason, that future attacks 
miglit lead to his business collapse and possible blindness from 
the corneal opacities that were even then so seriously embar- 
rassing liis vision as to cause him great alarm. 

With some difficulty fairly good vision was obtained, 
spite of the corneal opacities, by means of crossed cylindera^ 
He disclosed a very high degree of latent hyperphoria witliii 
the first week of observation. This was coiTected by tw( 
graduated tenotomies, — one eye being lowered and the othei 
raised. For the past ten years this patient has taken no drugs, 
and lias never had the slightest return of his old attacks of 
episcleritis. For the larger portion of this period of complete 
relief he has had to use his eyes almost constantly upou figures 
for about six hours each day, and he has not lost one day from 
business on account of his eyes for over ten years. During tlie 
ten years prior to the correction of his hyperphoria, he had 
averaged at least fifty days of entire disability from eye-; 
inflammations during each year. 
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I have seen seveial somewhat similai cases that have been 
equally iiistnictive to me ; but one sncli extreme example is as 
apt au ilhistration as can be brought forward to sliow the 
wisdom of seeking for lieterophona early, and correcting it 
radically. 

Pterygium. — The wing-like growths upon the eyeball, that 
form in consequence of a hypertrophy of the conjunctiva and 
subconjunctival tissues, and giadually extend toward the cornea, 
are not due, in my opinion, as much to exposure, climate, etc., 
as some authors seem to believe. 

Tlie remarks made by me in preceding pages relative to 
chronic orbital congestion as a result of uncorrected errors of 
refraction or lieterophoria apply with equal directness to many 
cases of pterygium. 

It is important to investigate the refraction and eye-muscles 
of these cases, as soon as any symptoms of a tendency toward 
pterygium appear. Unfortunately tliese underlying causes are 
too commonly neglected, in many cases of this type, until the 
deformity entails operative procedure for its removal. 

Epiphora, — A persistent flowing of the tears over the 
cheek constitutes one of the most distressing of eye-conditions. 
It is capable of making life almost a burden, in extreme cases, 
and it is not infrequently encountered in the offices of the ocu- 
list and general practitioner. 

I would raise my voice here strongly in protest against 
probing the nasal duct at once in these cases. It is unnecessaiy 
in quite a large proportion of such sufferers, as a permanent 
cure can often be effected without it and seldom by means of it. 

I regard epiphora as a very important clinical evidence of 
hi/perphoriii. 

The Ibllowing cases illustrate this point very clearly : — 

Some six years ago a lady came to me from a Western 
city who had suffered for many years with a weeping of the 
left eye that nothing seemed to relieve. She had l)een under 
the care of many oculists in different cities; had had her 
canthus slit up ; had had her nasal duct probed three times a 
week for several months at a time; and had experienced little 
or no benefit. 

The weeping eye was seriously defective in refraction. She 
had worn glasses for many years that had been judiciously pre- 
scribed for her refractive errors. Stie was referred to me by an 
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oculist ill Boston, ivhose son once liad been under tuy care, 
with a letter requesting that I examine her eye-muscles for 
latent lieterophoria. 

This patient disclosed a very high degree of latent hyper- 
phoria, and a graduated teuotomy was at once performed to 
bring the eyes to the same level. The excessive secretion of 
tears ceased almost immediately, and for tlie past five years sh« 
has not had to use her handkerchief upon the cheek or to liav) 
her nasal duct probed. A very remarkable change has ali 
taken place in her physical and nervous condition. 

Another equally striking case first came under my obsi 
vation several years ago. A young man applied for relief froi 
a persistent flowing of tears over the cheek, that compelled h 
to hold his handkerchief beneath one eyelid almost constantly, 
while awake. A 4° hyperphorial prism arrested this distressiuj 
condition witliin an honr. Subsequently a graduated tenotom; 
effected a complete cure. 

If I deemed it necessary I could bring forward a numbei 
of similar cases to prove the point that I advocate liere, — i.e. 
that a large proportion of cases suffering from epiphora are! 
victims of hyperphoria. The condition is i-atlier one of excei 
ive secretion of tears tlian of olistructed outlet, and tlie invest 
gation of heterophoria ought, in my opinion, to precede an; 
operative procedure on the nasal durt. 

Ptosis. — A tendency of the upper eyelid to drop is quite 
frequently observed as a direct result of heterophoria. That it 
is not ahoaya a result of paralysis is quite clearly demonstrated 
hy clinical facts. 

I have seen quite a large number of patients, who hai 
suffered for years from the distiguiemeiit of a drooping li<" 
make a rapid and complete recovery after a graduated tenotom; 
for hyperphoria. In a much smaller proportion of cases, whei 
extreme esophoiia or exophoria interferes seriously with binoci 
lar vision, a condition tliat closely resembles i)tosis may 
In these cases the deformity is probably produced by au uucoi 
scious habit, on the part of the patient, of endeavoring eithe^ 
to exclude tlie image of one eye or to avoid tlie perplexity ofj 
persistently maintaining binocular vision. 

1 recall one illustrative case that made a more forcible im- 
pression upon me years ago than it would to-day, 

A lady once consulted rae for headaches tlisit had beenJ 
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almost constant for some years. Tliey had been associated with 
some marked symptoms ol' nervous prostration. 

I noticed, at tlie first interview, that the lid of one eye 
drooped so as to almost sluit the pupil from view, and that, when 
it was raised by au extreme effort on the part of the jKitient, the 
eyebrow was markedly distorted. Such an extreme condition 
made me fear that a complete paralysis of the lid had sometime 
existed, but the patient assured me that she had inlierited that 
defect from her mother. 

An examination of the ocular muscles revealed a high 
degree of hyperphoria with very slight defects of refraction, 

A graduated tenotomy ivas performed to correct the hyi>er- 
phoria. To my astonishment, within a half-hour after tlie oi^>er- 
ation a very marked change took place in the position of the 
drooping lid. Inside of two weeks both the ptosis and head- 
ache had entirely disappeared. They liave never returned. 

Spasmodic Twitching of the J-.ids. — This common and 
annoying condition of the eyes is almost invariably due either to 
latent hypennetropia or heterophorio . 

It belongs to the choreic type of nervous derangements, 
and occasionally it may be a precursor of St. Vitus's dance. 

The remarks that I have made in Chapter IV apply with 
equal force to the investigations and treatment of blepharo- 
spasm. 

Glaucoma and Cataract. — We know, as yet, but little 
about the causes of these common eye-diseases. Tliey come on 
insidiously and without apparent exciting factors, as a rule. 

De Schweinitz, in his late work, -says in regaid to cataract: 
" Investigations show that a large majority of catamctous eyes 
ai-e hypermetropic and astigniatic, and that the danger of cata- 
ract is increased wlien the astigmatism is against the rule and 
remains uncorrected. The evidmit prophyJuctic meaeiire is the 
iise of proper glussea." ' 

This autlior also indorses the view that similar remarks 
apply to tlie prophylaxis of glaucoma. He says: "Overuse of 
the eyes, especially with improperly corrected refractive error, 
has a distinct tendency, by causing ocular congestion, to bring 
on glaucoma in an eye predisposed to the disorders by changes 
in the ciliary region." 
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One clinical fact relatiug to these cases seems to be over- 
looked by most of the authors on ophthalmology, — viz., that J 
quite a large j)ropnrtion of ei/ea which are rendered blind by A 
disease show a decided tendency toward strabismic condiiioniM 
after the sight becomes impaired. I 

Had the muscular adjustment of these eyes been normal,^ 
the simple loss of sight could not have been followed by anj 
altered adjustment of so extreme a type as to entail a stiu-l 
bismic deformity. m 

Sooner or later, in my opinion, a causal relationaliijj befweevm 
heterophoria and the development of cataract or glaucoma nnun 
be recognized. Kefiactive errors may unquestionably predispose™ 
to structural derangements of the various component parts ofl 
the organ of vision, but heterophoria can entail a strain upoofl 
the individual that may also aid materially in causing a chronial 
congestion of the vessels of the orbit. U 

Detachment of the Retina. — This sad misfortune in 
almost invariably the result either of extreme myopia or m 
direct injury to the eyeball. ■ 

This leads us to the consideration of what obscure causew 
may tend to aid in the development of "progressive near-sighb^ 
edness." ■ 

When an elongation of the eyeball in its antero-posterio^ 
axis (page 9) is encountered it does not necessarily mean tM 
congenital defect. Many people are bovu myopic, but in quittJ 
a large proportion of near-sighted patients the myopia is devet4 
oped after birth. M 

Most oculists have cases on their record-books where aM 
moderate degree of hypermetropia has become quite a higbfl 
degree of myopia in variable spaces of time. For reasonsB 
(often very obscure) the eyeballs of some patients seem t(jfl 
undergo a progressive change in shape ; and, when the myopiaM 
becomes very extreme, the retina is particularly liable to become 
detached and to cause sudden blindness in the eye so affected. 

It is needless to discuss here the various theories that are 
held to explain the development of myopia. It may be well, 
however, to mention (1) the inflammalorij theory (Graefe), that 
attributes it to posterior choroiditis ; (2) the mechanical theoriea^ 
that explain it as a result of compression of the eyeball bya 
the exteiTial rectus, superior oblique, etc. ; and (3) the analm 
ical theory^ that attributes it to the size or sliape of the i 
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wide pupillary distance, special race peculiarities, the confovma- 
tion of the face, etc. 

A small proportion of myopes owe their defective vision to 
changes of curvature in the cornea or the lens, but in these 
cases detachment of the retina is very seldom encountered, 
except as a result of traumatism, 

I am convinced tliat heterophoria is a very frequent and 
commonly neglected factor in causing progressive near-sighted- 
ness. The difficulties that are encountered in testing the eye- 
rauscles in myopic subjects have been refeiTed to in the 
preceding section. The greatest care should be exercised in 
eliminating from the records of a myope the many errors that 
are liable to result from the decentering of strong myopic 
glasses. 

Retinitis and Optio Neuritis. — Although both of these 
inflammatory states are commonly associated with organic dis- 
eases, — such as sypliilia, Briglit's disease, embolism, toxic con- 
ditions, spinal or cerebral lesions, etc., — still, the underlying 
factors that predispose toward their development are to-day 
somewhat obscure. 

Sometimes both retinitis and optic neuritis develop in sub- 
jects that are free from any apparent cause, being induced by 
simple overexertion of the eyes, intense light, exposure, and 
other causes of similar character. Tltere certainly is reason, 
therefore, to suspect, in such subjects, tliat some underlying 
cause existed, prior to the development of tlie inflammatory 
conditions, which rendered the eyes peculiarly susceptible to 
strain or irritation from outside influences. 

Within the past fifteen years I have tested many subjects 
in whom retinitis has developed from overwork, excessive light, 
and exposure, without any clinical evidence of organic disease. 
In almost every instance has some marked and unrecognized 
enor of refraction been detected, usually combined with a com- 
plicating heterophoria of quite a high degree. So enormous 
has been the percentage of pre-existing eye-strain in those of 
my patients who have been afflicted with retinitis and optio 
neuritis that I have begun to doubt if a careful eradication of 
heterophoria and latent errors of refraction, before these dis- 
eased conditions started, might not have saved the sufferer from 
the sad misfortune that developed. 

Unfortunately, it is impossible to prove that the eradication 
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of the predisposing causes of diseases has positively prevented 
their development ; but there is sufficient basis, I think, in the 
pages of preceding chapters to warrant a search for errors of 
refraction and heterophoria in the young, before the nervous 
tone of the child begins to be sapped and the dangers of eye 
diseases, as well as nervous affections, become intensified by a 
neglect of such precautionary steps. 
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